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PREFACE 

The function t)f a small adick* in commercial under- 
takings is often overshadowed l)y that of the larger 
and usually more valuable articles .and yet the use of 
the former is often an absolute necessity for the safety 
of the latter. 'Diis relative value is emphasized in the 
use of cordage, because the successful prosecution of 
many industries depends in no mean way upon the 
utilization of this useful and common commodity. 

Some of the various types of cordage are well known 
to the general public, but the methods employed in 
their manufacture, the maclunery used, and tlie sources 
of the fibres are not quite so well known. We trust 
that tliese phases are discusse'd in as brief but as com- 
plete a way as is possible in this little book, wliich we 
hope will take its own place in the literature of our 
Common Commodities of Commerce. 

We take this o])portunity of re('ording our wyirmest 
tlianks to Messrs. David Bridge d: ('o., Ltd., Castleton, 
Manchester, for loan of blocks; to Messrs. The Edin- 
burgh Ropery and Sail Cloth Co., Ltd., 1-eitH?,* for 
assistance and for several photographs; and to Messrs. 
Landauer & Co., London, for some of the statistics 
regarding the* fil)res. 

T. WOODHOU.SE. 

P. KILGOUR 

September, lOlV. 
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CORDAGE AND CORDAGE 
HEMP AND FIBRES 

CHAPTER I 

INTRODUCTORY 

Records of civilization are incapable of furnishing the 
era when the equivalent of strands or cords were first 
^ised, singly or collectively, for the purpose of holding 
two or more articles securdy in position. But, although 
it is impossible to fix a period, one might s^ely say 
that the original material which served the purpose was 
some kind of light twig or lanceolate leaf, and that its 
appearance when in use as a binder strip differed little 
;if at all from its appearance in the natural process of 
growth. Even at the present day ^ome of these runn;er8 
are still used, notably with others the rattay canes ior. 
binding bales of manila fibre and other, purposes. 

The wants of prehistoric man woul^ be very few‘ 
indeed, but, although he was accustomed^ iR many, 
climates to make use of very scanty clothing or cover- 
ing, and, in many cases, was practically without any 
covering, it is obvious that it would be necessary to 
jp^rqvidg himself with food~^he first ^sentfal condition ’ 
to* life, fin his efforts to secure the necessary food-^ 
animate or ^na(^imate, it is safe to cofic*lude tl^ 
|p^e type of ribbon-sl&ped vegetable material Wfiuld 
fiece^ary or desirable at an early ^age, and pro^atdly 
^ ihh same time or i little later period sinews of ^ 
would be*b^rou|dit into use. 
i 
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As years rolled on, further uses would undbubtedly 
be found f(»: various kinds of fibrous material; and more 
improved methods would be applied ^n adapting tbe 
* vegetable matter and the like to the purposes intended, 
as well as more care exercised in the selection of the 
materials. Some of the characteristics which are 
essential in practically all binders or tying strips 
are length, strength, pliability and a tendency 
.to resist atmospheric influences and other natur^ 
agents. ^ 

The gradual development of civilization, and the 
gradually increasing demand for suitable substances to 
be used as binders and for various other purposes would 
naturally lead to improvements in the utilization of 
fibrous and other suitable plants, and ultimately to 
more or less scientific methods of treating these plants 
with the object of removing the objectionable con- 
stituents which are useless for cordage purposes, and of 
retaining those parts which are considered to be most 
suitable for the purpose in view. 

A complete description of the evolution of modern 
C(^ and cordage is practically impossible, for the 
simple reason that there is no full record of the efforts 
of many of the* earlier pioneers in the various stages, 
and it iS ^uite possible that many early and praise- 
worthy improvements have been forgotten or over- 
shadowed, or perhaps absorbed, by the more modern 
and mdre elal^orate methods which are now indispensable 
for the successful prosecution of this important branch 
<4 the textile industry. 

The separation of fibrous mat|riBl fiom various kinds 
of pJInts is by no means of modem origin, fdi: the.^eat 
tnUqtey of yams which have b^n spun from veg||^able 
i|pd sfhimal fibres is univer^y^ac^owledged^ 

to the process of preparing figx for. tj^e puipose of 
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< appears in Exodus ix, vei%e 31, while the first 

BibHcal reference to thread — one of the technical names 
* for SL continuou^length of prepared fibrous material— 
is in Genesis xiv, verse 23 : “ That I will not take 
from a thread even to a shoe-latchet.” Again, another 
early reference in Chapter xxxviii refers to a scarlet 
thread, an indication or suggestion that the art of dye- 
ing was also known at this early period in the early 
Biblical history. 

Herodotus records garments made from hemp by the 
Thracians, and to the present day hemp is largdy culti- 
vated in the vicinity of the lands occupied by the 
descendants of this ancient race. 

Moschion, whose writings appeared before the Chris- 
tian era, states that the ” great ships of Syracuse which 
were built by command of Hiero II were supplied with 
hemp and ropes from the Rhone districts. Hemp was 
brought from Colchis to the ports of the Aegean Sea 
by the merchants who were connected commercially 
with the north and east coasts of the Euxine through 
their Milesian colonics.” 

Pliny also records the use of hemp foP ships, %nd 
states that it was in common use among the Romans 
in the first century for ropes and sails, as well as for 
other purposes. 

The more or less uncertain knowledge of practically 
all the earlier attempts at the solution of fibre extrac- 
tion genders it impossible for us to bridge the gap 
between the time when crude primitive methods were 
practised and thaUwhich ushered in the^ore perfect 
methods^ described® Ijy Pliny in the first century- 
methods which, in certain cases, have varied litttt since 
this» early period, ando which are practised wjtrfia high 
, d^ecbof success. We may, therefore, leave thfe inter- 
^hS|g period to the resea^phes of students in history, 
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,imd enter upon the* description and illustration 
vJd^ous plants from which fibre is extracted^ 

/actual processes which such fibre has to undergo beforb!^ 
it ready for the market in one ,(»r other, of tl^; 
well-known types of cordage. 



CHAPTER 11 



i^lF&niOK OF CORDAGE AND SOURCES OP FIBRES 

de^ition of cordage usually takes the form of '• a 
of cords or ropes as the rigging of a ship, etc,, 
commerce the word has a more elastic meatfingi 
fid, in general, may be said to include all kinds of 
ontinuous strands or the like which are not intended 
0 be woven into cloth or to be knitted into hosiery. 
)ifferentiation occurs, however, for one often finds the 
phrase Ropes, Cords and Twines " as referring to 
pecial types of cordage, while further subdivision occms 
vhen one includes the many types of finer niatOTal 
ijch as lines, sewing thread, and the like. And when 
me considers that the various articles which axe included 
li the generic term cords^e have a range from ropes 
sf 9 or 10 in. in diameter to fine threads of not more 
ban perhaps of an inch, and for which a very 
arge number of different kinds of fibres are used, some 
id^ of the immense variety can possibly be formed. , 
From whatever source a vegetable cordage “ 
ierived, it is necessary to eliminate more 
substances wMch are closely connected with it in tn^ 
in order that the comparatively pure fibre 
into tluead form with the 

ind:pi^ction, and the minimum of dilficulty am 
W In this tespect it is quite likely that an amma 
i soctf as wool would be more easily sepa^W thai 


used to ce^ iiwrJp 

* ^ many' types of wodi ropei used fw decor^tive^ 
cenerah tbSijawst valuable substan^ 
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is» for obvious reasons, unsuitable fpr the us^ 
of cordage, and hence wool will not be discussed ih tl^’ 
work. / 

The fibres from the leaves of certain tropical plants • 
may be separated with a little more difficulty , than that 
which is experienced in the operation of shearing a 
sheep, but these fibres are hidden, and even when found 
originally, great difficulty would be experienced before- 
a continuous thread could be made from them. It is 
quite probable that a natural process of disintegration 
would disclose these vegetable fibres to primitive man, 
and lead to their ultimate utilization for vsurious pur- 
poses. Or perhaps the gradual wear and tear of the 
leaves used, either loosely or bound in some crude fcH'm, 
as floor-covering would result in the discovery of the 
fibrous layers. It is the remarkable advance in mechani- 
cal science which has made the production of a continuous 
thread from such fibres a possibility for indiistrial 
purposes. 

Long before continuous spinning was invented, how- 
ever, it would be desirable to extract the valuable fibrous 
dnaterial tfrom its bed of vegetable matter because the 
latter is, in general, quite unfit for the purposes which 
the fibrous material has to perform. This remark 
applies not only to the fibres which are extracted from 
leav^, but also to those valuable fibres; which are 
embedded in the bast layers of the stems of certain 
plants. o ^ 

We might now with advantage illustrate by means 
of photographic reproductions of plants, afld photo- 
micrographs of sections, the Jjhsree (sources frcm* which 
vegetable fibres are obtained to b.e utilized in the 
faAe--or spinning as it is technically cafl«i-iOf the.; 
p W^d’s suj^ly of cordage. 

* lA tj^cal esample d[ .a leaf plant feom wllich'bhe 
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of textile or cordage fibre is extracted is illustrated 
’ ^ 1. Tbis p^icular example is designated a$ a 



Fto. 1 

TWO-YKAi-OLD SISAL PLANT 


Two-year-old bisai Jt^ain. xr « 49 in. bigb, 
ih 1;lie Voi district, East Africa. 
^f^m urrial name of ^he toe .obtfltoed"ifQ?tt suw 
Ufb botalfio^ 4 ^ ^ Aga0t 











me exported from all countries, 

bear marginal spines as illustrated in the 







TSANSVERSE SECTION OJP A LEAF OF ^ 

. ACIAVE' ^lERICANA. 

4 ' 

^own\t A., FJg. 8«‘ tSe plant tn 
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(2) Agave Stsalam grown for use by the natives of 
Central America and South Mexi(^, but not much 
exported. 

(3) Agave Cantata. This is the “ Maguey ” plant of 
the Philippine Islands, and is grown in limited quantities 
in Java and India. 



Fig. 4 

PHOTOMICROGRAPH OF A SECTION OF FIBRES OF 
AGAVE AMERICANA 

When a thin slice or fine trapsv^rse section of one of 
the leaves of such a plant ishnounted, aid its appear- 
anfe magnified by photomicrography, the structure of 
tho leaf is shown to be sinlilar to that illustrated in 
Fig. 3. The tapper and the lower outer ^qffaces or 
cuticle A r^emble grealTy the w&pped ^es of blankets. 
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These surfaces, and all the pulp-lik^ matter lettered B, 
must be removed, either by manual or mechanical 
means, in order to separate or extract the groups of 



PHOTOMICROGRAPH dt FIBRES OF AGAVE GifoWN IN 
MEXICO, S*IOWIn5 OX/B-ATE OF POTASH CRYSTALSf 

fibre some of which are denoted by the letter C. •Aitill 
further*en3tfa‘gement of a few of these groups of fibrous « 
materia? appeals in Fig. 4. 
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A "pliotomicrogrsijph of two fibres of a' type of A^ve ' 
grown in Mexico is shown in Fig. 5 * it is interesting . 
because it depicts the formation of ^ystals of Oxalate; 



Fig. 6 f , 

GROUP OF HEMP PLANTS 


of potash. The presence o^ such crystals n^es 11^ : 
fibre unsuitable for Cordage ‘purposes* but •it. bay fee 
JSianfi in the manufaicturb bf coafse brashes. ‘ ' ' 









s, ;'ll»''8ecoiid spilrce from which fiWe is e^J^ed^ 
tilit'ffoitt .the sfems of plants such as flax, hemp, jute 



and the like. , A phcftogfaphicd % 

jrfhfemp plants grown by the Autho^ 

^-fert^ plant is illustrated on the right, while .W 
!Li«inW two which are talte are male plants. 
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exhibits the characteristics in Fig. 7, in which A is th^ 
cuticle or outer bark, B is the woody part, and C the 
pith. The fibrous layer is between <flie two dark circles 
D, and a few groups of fibres in this layer are indicated 
by the letter E. Here, again, a considerable amount of 



Fig. 8 

LONGITUDINAL VIEW OF COITON FIBRES 


extraneous matter must be separated from the bast 
ilayd:, and when separated, the latter appears in the 
fotjn of long ribbons. The cuticle and bast layer were 
originally ^tripped from the plants ; the former were 
then placed in the mouth so that the saliva could aid 
in the separation of the fibres fr<mi the bark, Snd permit 
of a finer reduction of the fibjous layer to produce finer 
tlfreads. And although the present tinie this method 
is j^rj^tised for thread makfijg in many primitive Cpri^:, 
manities, it need hardly be said that much n^«fi&cient, 
piethods have long l^een practised «for cdfnmercial 
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purposes, such methods being known by the technical 
terms “ retting,” ” breaking,” and ” scutching.” 

The third source M vegetable fibres is the cotton plant 
Gossypium, the white fluffy fibres being obtained from the 
pods or bolls. The operation of cotton picking which is 
often referred to consists of removing this white fluffy 
mass from the pods in whicli also the seeds are located. 
Cotton fibre is unlike tlie two previous classes of fibre 



Fig. 9 

CROSS-SECTIONAL VIEW OF COp’ON FIBRI.'S 


because its method of growth is different. The other ( 
textile fibres are composed of bundles of plant cells, 
whereas the fibres of cotton are individual cells ; they 
form as it were individual hairs on the seed, ancl in dry- 
ing flatten and also assume a twisted and crinkled con- « 
dition as exemplified in Fig. 8, which illustrates the 
longitudinal characteristics of several fibre^ Fig. 9 
shows the sectional enlargements of a few fibres. This 
^ructure of the cotton ftbre is a very valuable property, 
since it not only assists injlhe binding of the fibres into 
a thread, but lilso gives a resiliency and spring to rojils 
idhnufa<;tured from it whit^h is most useful in driyiife ; 
this property makes cottoi^ almost indispensable for tfie 
construction of Jhe smaller siz^ of ropes for driving 
purposes. 




LHAriliK 111 
. CLASSIFICATION OF FIBRES 

Cordage fibres which are used at the present time are 
naturally of greater variety than those which were 
utilized for similar purposes in the early periods -of 
history, for records of those used in such early periods, 
appear to indicate only hemp and flax. As iready 
slated, wool would not be used to any great extent, 
but, after methods had been evolved for spinning a 
continuous thread from fibres such as hemp and flax, ‘ 
it’ is^ highly probable that the cotton fibre would also 
be used in the biaking of cords and ropes. 

Authentic records point to the fact that the cultiva^ 
tion of flax plants for fibre was practised m Egypt from 
5,000 to 6,000 years ago, and hence it is quite possible ■ 
that hemp plants would be grown under similar condi- 
tions and for suita'ble purposes ; moreover, if the hemp 
fibre w^e proved to be suitable for cordage purposes, 
it is not difficult to believe that the cultivation of- this 
important plant in suitable districts would become as 
universal as that ^r flax. 

Another reason vi|ich suggests the early use of hemp 
as a cordage fibre is the universality of it^prcsenc© in 
most eastern countri|| as a vegetable product# It is, at 
present cultivated i#most European coujitries, and 
especisfily in Russia, Italy, Atlstria-Hungary,^Serbid,' 
F|ahoe and Germany. It is'^al^ fouivd on the East 
find West coasts of Africa, in many of the Statefi,|f 
Ameiipa— particularly in Kentucky--^ 

China and Japam 

the dwpiate is comparatively mofw,, wta a poriou. 

16 . 
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<4 ttiOd tmpwature and a suitable soif, the hemp plant 
can be successfully cultivated for fibre ; it is cultivated 
ih India and in mo^ of the tropical countries for the 
prodticti(^ of a liquor which the natives consume in 
much the same way as intoxicating liquors are consumed 
in temperate countries. 

^ True hemp is a plant which grows wild in Central 
Asia, but must be cultivated in practically all other 
areas. It is an annual, and requires a rich soil with a 
subsoil capable of retaining sufficient moisture to pro- 
mote the growth during periods of dry weather. If 
otherwise, the growth of the plants would be checked 
during, this dry period with a consequent deficient yield 
of fibre. 

, With the gradual development of trade, and the 
introduction of new kinds of fibre to be used for cordage, 
an extended meaning has been applied to the word 
hemp, but, unfortunately, the word has been applied 
rather loosely to many types of fibre which are used 
for rope-making. Thus, one frequently hears the 
following names in reference to difler&it fibres — 

Manila Hemp, 

Sisal Hemp, 

New Zealand Hemp, 

Mauritius Hemp, 

Bowstring Hemp, etc. ; 

whereas the real hemp is usually d^ignated as— 

Russian Hemp, 

Italian^Hemp, 

Indian Hemp, 

Sunn Heiup, etc? 

^0 diff^'entiate between these different fibres, and|a 
'% Jbetter classification* ^d conception o^ tne 
tcatns^ ll?.|hauid be clearly*understood that the pro|^ 
.^r^, Russian,. Italian and Jndian, arq* 
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obtained from the plant Cm^is Saliva, and that the 
fibres are located in the bast layers of the plant stems 
as exemplified in Fig. 7. The fibnfs arc extracted from' 
these layers in the same way as the fibres of flax and 
jute are extracted from similar layers, that is, by a 
process technically termed “ retting.” Such fibres are 
called soft fibres in contradi-stinction to hard fibres to 
which class Manila, Sisal, New Zealand, Mauritius and 
Bowstring fibres belong. The hard fibres are located 
in the leaves or in the leaf stalks of plants ; typical 
examples of the general appearance of such plants and 
the internal characteristics arc illustrated in Figs. 1 to 5. 



CHAl'TER IV 

THE CULTIVATION OF HEMP 

The botanical or scientific name for hemp is Cannabis • 
Saliva, order, Moraceoe, sub-order, Cannahoidae. Tlie . 
plant grows wild in Central Asia, but is cultivated in 
many tropical and temperate regions of both hemis- 
pheres. From a cordage point of view the fibre is, 
naturally, of most importance, but, incidentally, it 
might be mentioned that the seed is used as a food for 
birds, and oil is extracted from it ; in addition, in 
tropical countries, a resinous juice exudes from the 
stalks, leaves and flowers which is made into a violent 
intoxicant. 

The plants in general attain a height of from 4 to 
8 ft. or more, and in exceptional cases, such as under 
good cultivation in suitable soil, approach 20 ft. in 
height. The leaves are five to nine lobed with serrate 
margin. The plants are dioecious and the flowers are 
yellowish-green, small and inconspicuous ; the male 
flowers are numerous and produced in drooping panicles, 
each flower of five segments ; the female flowers are 
fewer in number,' on spikes, single leaf, single ovary*, 
with greyish-green to brownish-grey seed, and rich in 
oil. The matured stems are usually hollowf and the 
bark layer yery fibrous throughout the whole leijgth of 
the stem. 

The plant readily 'adapte itself to great changes of 
climate, and, as already stated, is found in all climat|s, 
from thef tropical ones of Irtdia* and China to the ffoz^n 
re^oiR oj, Northern Russia. It is adversely affected, 
holvever, in the Wlier ’stages iff its growth, by frost,* 
19 
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and always reqtfires a mod^atdy strong 'sunny peti(^ 
, dui^g its growth. It is cultivated in the tempetite 
climates chiefly for its valuable Afire, but a semc!eaft)le 
fibre may be obtained from the plants which are grown 
in tropical countries. . 

The most important fibre-producing areas are Russia, 
i Italy and Austria-Hungary, but it is produced in other 
countries, notably those mentioned below, as well as in 
Turkey, China and the Southern and Western areas, of 
the United States of America. The Italian fibre is tlw 
best of all for fine work, while the Russian fibre, which 
has a special affinity for tar, is the most satisfactory 
for use in the manufacture of heavy cordage for maritime 
purposes. 

The approximate annual production of hemp from 
fourteen different countries appears below — 


Russia . 

. 400,000 tons 

Italy 

. 80,000 

Hungary 

. 50,000 „ 

India 

. 36,000 „ 

Siberia . 

. 22,000 „ 

Austria . • 

. 18,000 „ 

France . 

. 15,000 „ 

Japan . 

8,000 „ 

Serbia . 

. 8,000 „ 

Caucasus 

5,000 

Poland . 

. 4,000 

Bulgaria 

. 2,000 „ 

Germany 

. 2,000 „ 

Roumania 

. 1,500 


The successful cultivation of hemp requires l 
deep and well-worked soil with a large amoiyit of humus 
AllufAal soils are well adapted for the purpose. , Thi 
jSrtrong loam soils of Italy ar^ typifoal of ^le ^est. Iii a] 
^ases a good supply .of moisture is necessary, othenjis 
iliefCrop would short and stubby and ill adapted fo 
iSie pr^uction of fibre. • 

The land, should WWl prepared By deep pKmgmu^ 
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ji^ followed by rolling and harrowing to produce a 
|yei and uniform seed bed. The roots of the plants 
adli" penetrate into^ the subsoil if the land is well* 
ploughed, but waterlogged land is unsuitable. A liberal 
su^ly of manure is essential owing to the vigorous 
^py^h of the crop, and while farmyard manures are 
tl^ best,' the stalks of a leguminous crop may be ploughed 
in. Manure from animal slaughter-houses is very suit- 
able, and all refuse from the previous hemp crop should 
be returned to the land. Since the hemp fibre contains 
a large amount of lime and phosphates, it may some- 
times prove advantageous to use drc‘ssings which contain 
these substances. 

The seed should be selected with care, and should be 
tested for its powers of germination. Stored seeds are 
liable to heat and lose their vitality, and immature 
seeds are also unsatisfactory. Indian and Chinese seeds 
aa'e often mixed with home seed. In temperate climates 
so^ng should take place as early in spring as possible, 
but after the night frosts have passed. The early spring 
rain and sun are very beneficial, and the foliage which 
appears moderately early helps to conserve the moisture 
in the soil as the heat of the sun gets more intense. 

The amount of seed to be sown depends upon the 
tj^e of fibre desired ; thus, one bushel of seed per acre 
for coarse fibre to three bushels per acre for fine fibre 
are the approximate quantities, and the seed may be 
,k)Wn, broadcast by hand, or by machines ^to drills 
itbout 6 or 7 in. apart. In all cases the seed should be 
well cover®! to prevent ravages by birds, herfcb, it is 
Visual aft^ so^ng to harjow and roll the fields agajp 
for the above purpose, as well as to prepare a level and 
ilSSorn^ed for the germinati6n\)f the seeds. 
y tl^ land is cultivated wdth the production of 
iti.main* object, the seeds should b^ sown thihly 
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and wide apart, ^ay, in drills or rows from 6 to 7 ft. 
apart, so that the plants will branch extensively and 
thus provide facilities for a profulion of flowers. The 
male plants are pulled after the bloom is shed, but the 
female plants are allowed to mature under the best , 
conditions so that a large crop may result. Great care 
must be taken in harvesting and in storing the seed 
provision must be made to prevent the deterioration 
of seed through a process of heating. The average 
yield of seed per acre is about thirty bushels, but in 
exceptional cases as many as sixty bushels may be 
obtained. 

Under satisfactory conditions the young plants should 
appear in from seven to twelve days, after which it is 
necessary to thin thorn out and to remove the weeds. 
While the plants must be wide enough apart to facilitate 
good growth, there should not be too much space be- 
tween them when grown for fibre, or branching out will 
result. If a field has become troublesome with weeds, 
no crop will eliminate them as quickly as that of hemp. 

If desired botlf male and female plants may be har- 
vested* at the same time, but it is often considered 
advisable to harvest them separately. It is as well to 
make ipost of the mixed crop if the labour is available. 
The male plants may be cut or pulled when the flowers 
tattain maturity or a little after, an’d when the leaves are 
changing colour from green to brown. The female 
plants baing shorter may be allowed to remain for about 
four weeks when the seeds are beginning t^ ripen. 

ThI lyield of fibre per acre •of land cultivated is in- 
fluenced by several conditic*)#, bitt on gpod lands under 
satisfactory conditions of cultivation, an average^ of 
7 cwt. may be relied upon, and in many cases 
this quantity is easily exceeded. • • * 

After th§ plants are harvested, a'humb^ of ininOT 
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t9ik6 pldce in difl^ent 'di^ricts l^efore 
^6 subjected to the important process of ** ret- 
ting '' or rotting, fhese preliminary operations are 
mo^y to reduce the weight of the plants and to discard 
tmdesirable matter which happens to be easily detached, 
as yf^ as to secure uniformity. Thus, the tops and 
roots may be cut off, and the leaves stripped or beaten 
o0, ivhile after the plants have been dried, they may 
be arranged according to length and thickness. They 
are then tied up into bundles of suitable bujk for the 
operation of retting. 



CHAPTER V 

RETTING, BREAKING AND SCUTCHING 

The retting operation is that process which converts 
the constituents of the stems into that condition whkh 
will enable the bast layer, see Fig. 7, to be separated 
easily from the remaining parts of the stem. In all 
fibrous plants of the iy^te illustrated in Figs. 6 and 7, 
a retting process is conducted in which the plants are 
Mther submerged in water, called ** water retting/ or 
)read on lands adjoining the cultivated areas to undergo 
hat is termed a weathering action, or “ dew retting.” 
i^ater retting is the more satisfactory and gives the 
etter results, and, in the hands of experienced operatives 
more rapid production of fibre of the better grades. 

The submersion of the plants, caused by placing 
tones, clods or the like on to the bundles, may be in 
lowly-running divers, in which case the bundles ^e 
lept intact in crates moored to the bank, or a similar 
iubmersion may be conducted in a series of tanks or 
3 ond^ In the latter case a supply of watei* may be 
illowed to enter and leave the tank, and the plants are 
kept there until the operation is complete. Stagnant 
water acts quicker on the plants than docs running 

water, . 

The retting action is a process of ferm^cntation, anc 
the amount of active bacteria can be related by tlw 
temperature and rate of iw)V'enient of |he water. Ha3 
letiing in the river Lys, near Courtrai, is the fines’ 
hyctem known at present, and its value is^due to the 
'sbw rate of movtement 5f soft, pure water which ,18 
favou^l^ to the producti<m of the rettihg bact<&Jh; 

9A 
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the adaptation of a similar system to this where the ' 
water supply is suitable will give high-class results. 

Fermentation starts soon after the plants are sub- 
merged, and the rate of fermentation depends upon the 
temperature of the air and water ; its progress is identi- ' 
fied by the presence of air bells on the surface of the 
water. As the operation proceeds, the bundles have a 
tendency to rise to the surface, and hence extra weights 
are added to keep them submerged. When the forma- 
tion of air bells ceases, the operatives carefully examine 
and test the stems to asceitain the progress of the 
operation ; they usually strip off part of the bast layer, 
see Fig. 7, from the wood or core, and their judgment 
of the correct stage of retting is determined by the ease 
with which this separation is -effected. Great skill is * 
required here, or rather ripe experience, for if the retting 
is not complete, a portion of the woody matter goes 
forward with the fibre, while if the stems are over- 
retted, the fibre is weak ; in both cases, a faulty judg- 
ment causes trouble in the actual manual or mechanical 
processes which follow. 

Other methods of retting are adopted in different 
countries, and even in certain districts of those countries 
where the above system is in vogue. It will b§ under- 
stood that the choice of any system will depend largely 
upon local circumstances, and in all cases, other thingi 
l^eing equal, the method adopted will be that which will 
yield the largest quantity of hemp fibre at the4east cost. 

The characteristics cf the fibres are typical of the 
countries ill which theq)lants were grown, and of the 
processes of retting. •It %ijl be almost invariably four^^ 
thAt the best nbre is the result of the most elaborate 
aifd careful methods of cultjvaliion and retting, togetlfar 
udth the gqually careful' and efficient subsequent 
process^M breaking and scutching. 
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It need hardly 1)e said that the above elanofate 
costly methods are adopted only for the very 
grades of fibre ; they would not he attempted in the 
case of those plants which grow and ripen so rapidly 
in some tropical countries, and in which a short, harsh 
fibre only is obtained ; for such plants the cheapest 
.and simplest methods of extraction are practised. 

Many praiseworthy attempts have been made, and 
others are still in progress, with varying degrees of 
success, to extract the fibre quickly. None has yet 
been able to supplapt the above-described costly, 
lengthy and laborious* process, but with modern science, 
machinery and experience, one might expect that some 
brilliant genius will ultimately solve the problem, 
Many industrial problems have been solved by the joint 
action of experience and applied science, and one might 
therefore hope to sec a great simplification of the present 
hazardous operation of retting. 

The successful introduction of a machine or a system 
of machinery which would pull, strip and clean hemp 
and allied plants dnd fibres on the field of growth would 
not onfy open up new fields of cultivation, but would 
increase the wealth of our country by millions of pounds ; 
it would do much to prevent the depopulation of the 
rural districts and so help to preserve the hygienic 
conditions of our large towns. 

The retting operation completed, the stems are 
washed and spread on grass land, if available, or stooke4 
like grain and^allowed to dry thoroughly. It is acknow- 
ledged to be advantageous to aMow the stems tp remain 

few dhys on thfe grass, for after this exposure tbe 
is more easily and efficiently separated from the other;. 
cA^itu^ts of the bast layer. , „ . 

*The ribbon-shaped layer may be about ,3 
^wrteTcRussian grades pf-’hemp,fcbut 
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ill in th*e Italian ^ades. The colour varies from 
and brown to a rich cream and almost white in the 
grades. 

Tbe ultimate fibres are large and somewhat irregular 
% shape ; they vary in length from 0-2 to 2 in., with 
an average length of about 1 in., while the diameter is 
mly about or 0-001 of an inch. 

Breaking and ScuTCHiNG.~-Various methods are 
adopted to separate the bast layer from the central or 
woody part of the retted and dried stems of hemp, but 
in ill cases the operation thus involved is termed 
‘ breaking.” The central woody part has to be broken 
into a great number of short lengths, and this is done 
in some districts by exceedingly simple apparatus,, and 
In other districts by modern breaking machines. Per- 
haps the simplest apparatus which is used for this 
pu^ose consists of a series of A -shaped wooden bars 
arr^ed horizontally in the form of a grid, and into the 
^vities of this row of bars fits another group or series 
Of similar bars but inverted. The latV^r group is hiiiged 
it one end and provided with a handle at the otjier. 

WhOn the handle and the upper set of bars are raised, 
a few hemp stems are laid across the fixed lower bars ; 
the handle is then pressed downwards, and this* causes 
the stems to be squeezed and broken between the two 
sots, of bars. By repeated blows with the upper bars, 
rad lateral movements of the stems, it is evident that 
the woody core would be broken, and this is done 
^hout damaging the fijjrous layer. A treadle may be 
#|Ut6hed to the handlj eiyi of the hinged grid agd thus 
both hanHs free to nfanipulate the stems and t(f 
that portion of the bro^gen wood which has^ngt 
d^^ped through th| slots in the lower grid*but 
^e bars^ of the same. 

' ' meras for this ^purpose ebasist of a' 
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number of fluted rollers between which the stems pass 
and by the flutes of which the woj|d is broken. Some- 
times scrapers are used in the same machine to help 
to remove the small particles of wood. What remains 
in the hand after the simple manual process is com- 
pleted, or what is delivered from the machine by the 
delivery rollers, are the unbroken fibrous layers to which 
still adhere several particles of woody matter or shive 
as it is called. A further operation,, termed ” scutch- 
ing,” is necessary to remove this shive and so leave the 
lengths of fibre as clean as possible. v 

Scutching. — ^The operation of scutching may be con- 
sidered in some respects in the light of a scraping action 
in which the broken and partially-ch an, ribbon-like 
structures of fibres occupy a position between a fixed 
and a movable board, and arc subjected to the friction 
between them. The simplest apparatus for this pur- 
pose consists of an upright wooden board with a hori- 
zontal slot near its upper end and through which the 
ends of the fibres are passed. The fibres hang, down- 
wards, ^nd while thus depending a flat wooden ” scutch- 
ing handle ” or flail— very similar in shape to a baking 
spit — ^is brought smartly with its edge to traverse down- 
wards against the fibres, and thus to remove the objec- 
Jfionable shive but at the same time to prevent, as far 
as possible, the destruction of the fibrous layer and the 
accumulation of waste. The operative can expose as 
much of the fibrous layer as. desired to the action of the 
scutchijiig handle in virtue of t^je slot, and 2lft^ one end 
of thev,” strick ” is finished, *th^. other end is treated 
Similarly. 

t Awhile the above hand method is largely practised and'^^ 
ic quite satisfactory where comparatively sm^ quanti- 
ties haVe to be treated, or fo|; very fne sin^ejtpensive, 
material where delicate treatment is esseaitiaJ, the modem 
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method of scutching is done by powfjr. The feeding' 
and manipulation of the stricks are, howe\'er, still under 
the direct control of the operative. In these mechanical 
scutchers it is usual to employ six to twelve handles— 
narrower but longer than the hand flail— and these 
handles project from a common centre or shaft, some- 
what after 'the form of the sails of a windmill. As the 
shaft rotates, the handles are brought successively to 
act against the fibres as in the simpler process. 

Large quantities of Russian and other hemps arc only 
partially cleaned, and arc termed " siretz hemps, while 
in some districts where the most valiiahle plants are 
grown, the bast layer is stripped from the stems, and 
the material subjected in smaller quantities to the 
cleaning and washing prcccsscs, thus producing a higher 
value fibre. 

In hand scutching an operative cleans on an average 
about 10 to 12 lb. of Italian hemp per hour, but such 
quantities can be, obviously, (.nly approximate, for the 
quantities prepared will vary greatly, depending as they 
do upon the efficiency of the apparatus at command, 
the degree to which the fibrous layer has to be Cleaned, 
the quality of the material and the skill of the operator. 
The better grades of fibre usually and almost invariably 
receive more treatment than the lower grades. 

The commercial value of hemp depends, as already 
stated, upon its strength, colour, freedom from faults, 
a^d its spinning properties ; comparative ^lues are 
scarcely possible unless in certain seasons, because 
prices fluctuate greatl 5 f according to the denmnd for 
j/dertain grade% of cof da§e#as well as to the prices qf 
fibres which may be used for similar goods. 

' ^ Italian hemp can be spun iifto thinner or finer yams 
of the other hfimps, and it is therefore a 
t Cefinpetitor with iferta'n grades o^fl^. French, Chinesj 
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laad Kussian henfjps are also valua])le, and b^tdes being 
iised alone, are sometimes mixed with the oDarsto ^ 
varieties of Italian hemp for certain kinds of cord^x; 
and lines. 

The following table shows the amount of fibre in 
tons for five years in regard to Russian and Italm 
hemp imports to the United Kingdom. 



1907. 

1908. 

1909. 

1910. 

1911. 

Russian . 

17,299 

15,753 

13,816 

12,576 

14,981 

Italian. . 

10,462 1 

8,133 

; 10,144 

10,298 

10,343 

It 

27,761 

23,886 ; 

; 23,960 

22,874 

25,324 




THE CULTIVATION OF PLANTS FOR HARD FIBRES 


Che different types of hard fibres for cordage are men- 
ioned in Chapter III, page 17, and, although there are 
jertaiii features which are more or less common to all, 
:here are differences which make it advisable, if not 
lecessary, to discuss each main type separately. 

One of the best-known hard fibres is the Manila or 
\baca fibre (obtained from the wild plantain, a variety 
the banana plant) Musa textilh. It is an excellent 
cordage fibre and is largely used both in this country 
Said in the United States of America. Tlie plant, from 
^hich the fibre is obtained, is in many respects indistin- 
piishable from the banana plant during the period of 
p’owth ; the colour of the leaves of the banana plant 
however, usually of a darker green shade than that 
?f the leaves of the Musa texiUis, while the flowers 
and fruit of the banana are much more abundafit than 
ire those of the Manila plant. On the other hand, the 
fibre of the banana plant is very poor in quality, and 


[Hrafitically valueless for cordage purposes. 

Tkef Musa texlilis is peculiarly indigenous to tllfe 


E^lnUppine Islands, indeed most of the attempts to 
Motivate this plant in other areas have been unsuccessful. 
Illi^la, Lui^n and Cebu are three of the principle^ fibre- 
[i^^ucing areas, and, l^cause of the suitability of the 
andjCUtnatf in thft^e Srtsi^, the growth of the Manila 
has been extensive, and large quantities of 
l^ight^prade fibre are ptodueed ^nually in these fh^ 


liifd is veay suitable for theiprjjpagatio^ 
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of young plants* which require a certain amount of 
shade to assist their growth in the early kagfes. During 
the period of growth a large numbd!* gf suckers or young 
plants grow around the parent plant ; these suckers 
^e used in general to start a new plantation, while in 
other cases the young plants are raised from seed. In 
both cases, the young plants are set out so that from 
500 to 6(X) may occupy an acre, and the distance 
between the plants is from 8 to 10 ft. If plants 
are propagated from seed it takes about one year 
before the shoots can be set out in the plantation, 
dnd they should be spaced in the same way as the 
suckers. 

The ground should be kept clear of weeds at least 
during the first year ; after this period, vigorous growth 
starts, if the usual moist season prevails, and during 
the three or four years of growth the plant attains a 
height of 8 ft. and ui)wards. Occasionally a plant 
grows to a height of 20 ft. After the lapse of three to 
four years, the fibre plant develops a flower, and then 
the plant should lae cut down to obtain the best type 
of fibrd. 

HiUy land, and particularly volcanic slopes with a 
moist loose soil, are very well suited for the cultivation 
of these plants. Swamp lands, while satisfactory, for 
' Certain types of plants, are unsuitable for the cultivation 
of Manila.. 

The wDrk of harvesting and the extraction of ^ the 
fibre are usually done on the contract systqji ; a super- 
visor will take over the plantatfon upon which he starts 
Jjds mei^ on the dual prccesa 

The fibre is produced in the sheathing leaf stjjks 
\^eh form a bundle 6 In. to 1 ft. or even more in d^- 
^ meter with a central, stem *or flower stalk ajfeut 3 ii^' 
•^n diameter. The flowers are ne^ the upper part 
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wiiich may reach a much greater teight than the 
leaves. The pistillate flowers are nearest the base 
and form fairly large^fruits which are filled with black 
seeds. 

The bundle of sheathing leaf stalks are cut off a few 
inches above the ground and split up into widths of 
about 5 to 6 in., after which the fibre can be extracted 
either by hand or by machine. When the hand method 
is practised, the stalks arc first well beaten with wooden 
mallets, and then scraped with suitable instruments 
until the fibre is freed from the surrounding vegetable 
matter. The separated fibre is finally washed and 
dried, and made up into bales of 280 lbs. each. 

It is very important that the substances which sur- 
round the fibres should be completely removed, and 
that the fibre should be thoroughly dried after it has 
been well washed. These operations completed, the 
dried fibre is conveyed to the premises of the owner of 
the plantation to be selected and valued. The approxi- 
mate cost of extracting the fibre i§ half its market 
value, and this sum is often paid by the farmer to the 
men who perform the work. 

The stripped and cleaned fibre is now graded by 
experts who are appointed by the Government of the 
Islands, and the various qualities are now much more 
uniform than they were formerly, see page 34. 

In general, a yield of 2 to 3 lb. of fibre per plant is 
obtained, but this quantity may be doubled in some 
cases. With the average mentioned, approxi^^ately 
12 cwt. of fibre per acre jivould be produced, bift a con- 
siderably higher quantity ^uld be obtained Dy mojiE 
perfect machinery, as the \oss^o^ fibre in the operation 
of stripping amounts, in Aany cases, to 25 per tent, 
of . the possible {Reduction. 

The following table sfiows one*method of grading thi 
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Superior Current . [ ‘ ‘ S ” fl 
Good Current . . ' ‘ 52 " f 2 
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MANILA FIBRES^: qjRDER OF GRAJ>INC* 


repesenting ^he gegerd’gmling^ii 
aiarked A to M. There are also a" inierihi^^ 
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of similar cla^ of fibre but 
4|9Cw{n^edr~a fault due to imperfect cleaning, 
v. The imports of Miinila to the United Kingdom for 
years 1911 to 1915 inclusive and the actual value 
appe^ in the following table, while the average value 
of one grade, Fair Current, appears alongside. See 
^ page 34. 


Year. 

Tons. 

Total Value. 

Price per 
ton of Fair 
Current. 

1911 

75,449 

;^1,647,542 

/19 - - 

1912 

83.313 

/1.990,481 

1^21 10 - 

1913 

64,579 

;^1,600,450 

/34 - - 

1914 

54,206 

j?l,396,593 

1^27 15 - 

1915 

57,783 

;^1, 760,471 

£28 10 - 


Sisal. — ^This is a fibre which is almost of equal 
importance to Manila for the production of cordage. 
The plants, which are produced extensively in Mexico, 
Africa arid the Bahama Islands, form a group termed 
the Agaves. • 

Those plants which are most extensively cultivated for 
fibre purposes have recently been classified, see page 8. ' 

Tbe particular Agave plant from which the Sisal 
fibre of commerce is obtained is the Agave Sisalana, or 
Henequen, natural order, Armary Uidaceae, the chioi 
centres of production of which are Yucatan and Cam- 
pea^y ; the cities of Merida and Progresso are the 
centres of pjoduction of the fibre for the export markets, 

^ The plants grow very^successfully on waste and arid 
and require v«y1i1i^^e attention after tde pre- 
operations of clearing the land and of planting 
ont the 3 K>ung Agaves eithes as«bulbules or (“^bdbils^) 
the creeping I’oots. 

stems of tHfe plants are stumpy, and.large fie^v 
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leaves are prodi|ced which attain a height 6 i 3 to 6 ft 
The flowers are produced on a long stalk or pole which 
often rises to 30 ft. or more. Jhe flowers appear in ♦ 
dense groups on lateral branches upon the axils of which 
develop bulbils ; these grow to maturity and then drop 
to the ground where many of them take root and thus 
provide young shoots which may be replanted for 
another crop. 

In the formation of new plantations for the produc- 
tion of fibrous plants, it is only necessary to clean the 
ground and dig the soil round where the young bulbils^ . 
suckers, or a mixture of both, are to be planted. They 
are so arranged that there is a greater space between 
the rows than there is between the plants in a row, 
say in the proportion of 8 to 6, and about 1,000 plants 
are spaced in an acre. 

If the plants are taken from nurseries where the 
bulbils have been propagated for transplanting, it may 
be found advantageous to provide light tramways for 
their conveyance, as well as for the conveyance of the 
mature leaves 41 the opposite direction. The extra 
space between the rows is for facilitating such work by 
rails and other means. In fact, a plantation for the 
cultivation of Sisal plants and the production of the 
fibre should, be laid out on a definite plan with provision, 
not only for successful cultivation, but for the subse- 
quent operations of stripping, washing, cleaning and 
baling the fibre, while a desirable, if not absolutely 
necessary consideration, is the choice of ground in close 
IMToximity to a satisfactory district for labdtur. 

A stort time after the pjante have been set it is 
^advisable to clean and W?ed the groSnd periodically 
fpr at least two years Jto pve the plants a favourable’ 
^art ; afterwards vigorous growth occum^ and no 
further attention in this line i| necessary. * “ 
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Xt will be evident that a more vigtrous growth will 
X)btam in warm climates than in cold climates, but at 
the same time these >jarm climates may be exceptionally 
suitable ; indeed, it has already been proved that, in 
some of the more recently-established centres of culti- 
vation such as Africa, a better fibre is being produced 
than in some of the older established centres, and, 
moreover, the growing period is shorter. 

To make a fibre-production area a success, it is 
advisable to adopt a systematic extension of the plan- 
tation each season, so that a continuous supply of 
leaves will be obtained, and that the available labour 
supply can be fully utilized either with operations in 
cultivation or fibre extraction ; in this way a regular 
supply of fibre could be placed on the market for 
manufacturing purposes. 

, After a plantation is completed, the first cutting of 
the leaves may take place in from two to four years, 
depending upon the situation of the plant and its state. 
It is not necessary to cut down the whole plant ; the 
larger leaves are cut .when at matusity, and others as 
they mature ; successive cuttings may be at yitervals 
df approximately six months, after which the plant 
may be cut down and the spot allowed to remiain fallow 
for a year, when a new plant is introduced. 

The yield of fibre from the plants will vary considjf-., 
ably from time to time, such variation being influenced 
by the district, the weather and by the degree of per- 
fection of the methods employed for extracting the 
fibre fronfthe leaves.^ 

. . The usefulness of Jhebi^ave fibres has been^know- 
ledged for soAe time, and their value has been enhanced 
by the j)roduction of superior fibres in various cpnjres 
^ of Afr^a as already st^ed ; improved methods^of 
cultivation and the usejof modern and efficient stripping 



39 CORDAGE AND CORDAC^ ANl» RlfilltS 

ard cleaning machines may Lead to the production of 
this type ot fibre which will compete successfully with 
many d our most valued fibres f®r cordage use. 

As the leaves are cut down from the plants, they 
should be removed at once to the stripping machine. 
The original name for such a machine was “ Raspadore,” 
and supposed to be an invention of a Franciscan fiiar. 
The modern English word for the purpose is “ Decorti- 
cator,” and, although the term “leaf-crusher” or 
“scutcher” appears to be more in keeping with the 
operation to be performed on Sisal leaves, than that ' 
of “ decorticator,” a more extensive meaning has been, 
given to the latter term which is now taken to indicate 
the mechanical operation for the separation of the 
pith and surrounding vegetable structure from the 
fibrous layers in practically every type of plant. 

Two distinct machines, one for crushing the leaves, 
and the other for finishing the stripping, are made by 
Messrs. David Bridge & Co., Ltd., Castleton, Manchester, 
and these provide an excellent system for treating the 
leaves as they are^delivered from- the field of growth; 

The ^rushing machine, termed Bridge's “ Acme" 
Gravity Patent Sisal Breaker, is illustrated in Fig. ll. 
The lea\'es of the plant are placed on the travelling 
endless cloth between the w'ooden side guides on the 
r, ^ht-hand side of the illustration. They ultimately 
come into contact with the first pair of corrugated 
rollers w(jich are so set that there is a minimum of 
J in. between the surfaces of the opposing corrugations. 

, After *tjie leaves have been OTshed betWn these- 
rollers Rpd ewried forward thegi, the^ pass between 
sP second but smooth pair of rollers the nearest distance 
hefwpen the surfaces of«which is ^ in. On emerging 
from these refers, the leaves pass down |he#d^very 
♦table on the left. IJie upper roUef* in ea<Sb pair is^ 
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acted upon and pressed downwards by spiral or coil 
springs which not only yield slightly to the varying 
thicknesses of the leaves, but wljjch will allow the roll^ 
to rise fully J of an inch in case any foreign substance 
should enter between the rollers. 

The crushed ribbons from the foregoing machine are 
now taken to Bridge’s “ Climax ” Patent wSisal Decorti- 
cator, illustrated in Fig. 12, As in the crushing machine, 



Fig. 12 

bridge’s “ CLIMAX ” PATENT SISAL DECORTICATOR 

the material is fed into the rollers by an endless cloth ; 
the ribbon-shaped lengths are exposed to the action of 
opposed drums on the same principle as that embodied 
in the original raspadore, the result being that the 
remains of the objectionable ipatter which accompanied 
the f.^rous layer from the c^uslii^ng machine is scraped 
' off and a maximum ambunt of fibre' delivered. The 
jpecorticator is provii^pd with all the latest implbvc-^ 
^ments for a maximum production, and both^j machines, 
together with the washing tanks-,. Figf 13, and the 
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necessary power plant for driving the wliole system can 
behcAised in or near a simple structure somewhat as 
illustrated in Fig. 14.% 



Fig. 15 

Cummins’s patent Horizontal hydraulic*, 

BAInT; fRESS 


The fibr5, having been cxtrSPcteft, washed and dried; i! 
conveyed 1% the rapjid baling press, Fig. 15, which is an 
illustration of Cummins’s Patent Horizontal •Hydraulic 
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Baling Press. iFIere the fibre is packed by hydraulic 
pressure into a small space ready for exportation to 
those countries where the fibre fs to be manufactured. 
The above type of baling press is now largely used, 
not only for Sisal fibres, but also for China jute, cotton, 
and other textiles, and it is capable of compressing the 
fibre to a density of 60 lb. per cubic foot. 

After the third year's growth, the annual production 
of fibre reaches about one ton per acre. The produc- 
tion of fibre from the t’arious countries has been greatly 
increased during recent years, and that for 1914, which 
will be found in the table on page 52, may be taken as a 
good indication of the quantities placed on the market. 

There has not yet been any considerable competition 
between Sisal and Manila fibres for the manufaoiure of 
similar types of cordage, but with improved methods 
of cultivation and of cleaning the Sisal product, a 
greater competition may be expcH'ted. 

A large quantity of Manila fibre is used in this country 
for binder twine, whereas Sisal is used for the same 
purpose in the Aauerican centres. As a matter of fact, ' 
the l^.S.A. markf!ts of different kinds absorb 90 per 
cent, of the total Sisal crop which amounted in 1914 
to 220,000 tons. 

A new method of marketing the Sisal fibre from 
Yucatan has been introduced through a Committee or 
Commission who will be responsible for the grading 
and mafirketing of the fibre and will, with the sanction 
of ^hc Government, deal entirely with Jthe financial 
arrangements. 

The Commission will.ieceivt all tfie graded fibre, 
and on receipt of this a payment will be made ^ the^ 
Varmer. The fibre will be placed on the 'market at 
'current rates, and every' five yeafs the accounts will 
be balanced and the surplus, if any, will be divided 
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pro rata amongst the productTs. In tlic case* of loss, 
the deficit will be met by the Commission. 

Sisal fibres are giad^d as undcM* — 

Special: perfcTtly <'lean and absolutely white libre, 
free from stains or adherent pulp. 

Superior Clean: jierhrtly clean fibre of creamy or 
yellowish tint, free from stain or pulp. 

Current Clean: well scraped, w'liitish or greenish 
colour, 5 per cent, dust perinitt(‘d. This is the standai'd 
grade for price. 

Stained: also W(‘1I scraped but witJi dark or red 
streaks. No more than 25 per cent, dark and no 
adherent pulp. 

Inferior Stained : must be fre(‘ from adlu'i ent pulp, 
but may contain as much as 75 piT cent, of dark fibre's. 

New Zealand Hemp ok Flax.— Thi' botanical name 
of this plant is Phormiim Tenax, natural order, Uliaceae. 
The plant has long, peculiarly-shaped Icavi's, the rjiots 
of which send out creeping rhizomes on which the lea\ es 
6 to 10 ft. in lieight, arc produced in clumps. Maturity 
is reached in about four years, and propagation is 
obtained by the gi'owth of the rhizomes, and affeo by 
the self-sown seeds which are produced in large numbers 
from the flowering and fniiting stage. 

Large quantities (jf this useful fibre are used, and it 
can be produced cheaply and in laige quantities frorfl' 
otherwise unproductive lands, such as the drained 
swamp lands in the neighbourhood of the Mfinawatu 
river in Ne\^ Zealand. In this district the plants grow 
in dense masses, and although more than 20,00^acres 
are under cultii^ati on,* additions arc gradually taking# 
»plaqg. Through this area are laid about fifty miles of 
light railway tracks. The*pljfntations require littfe 
attention ‘Jx^yond^hat of •careful drainage; over- 
drainage may cause as much dam^e as under -drainage. ^ 
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Wellington is th*e principal shipping port, but shipments 
are also made from Auckland and other ports when 
the value of the fibre makes such a course profitable. 

Phormium Tenax has also been cyltivated on a com- 
paratively large scale in St. Helena, and the results, 
both financially and otherwise, are satisfactory. The 
selected lands in this island are now well drained, and * 
tramways are laid for the rapid conveyance of the 
leaves after they are cut down to the stripping mills. ' 
Sometimes aerial railways arc used when a river has to 
be negotiated. It will be quite well understood that a 
cheap and rapid transport is a desideratum. 

Only well-matured leaves must be cut down, and 
these are conveyed to the stripping mills ; in the 
Manawatu district of New Zealand about fifty such 
mills are in existence, and the introduction of improved 
machinery for this stripping operation will certainly 
lead to the extension of the cultivation of these plants 
and to the after processes. 

Much has been done to introduce an efficient machine 
for stripping the^leaves, and many premiums have been * 
offered by the New Zealand Government for a perfect 
machine. One now under trial gives promise of good 
results. 

The greatest difficulty in connection with the strip- 
'ping of Phormium Tenax leaves is due to the peculiar 
shape of the lower end of the leaf. A very deep midrib 
extendsdor some distance and gets more pronounced as 
the lower end of the leaf is reached. A lyge quantity 
of tne fibre is collected in thife rib, the shape of which 
^ make^it difficult for mechanical parts (to treat success- 
fully, and necessitates a larger amount of labour Jhan^ 
hi the case of straight op flat leaves of thft ordinary 
type. V . 

In forpier methods of stripping and cleaning it WKS 
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found necessary to paddock and bl&ch the stripped 
fibre, but the claims of the new invention, if sustained, 
will render these professes unnecessary. 

The production, of the fibre may reach 13 cwt., and . 
2J cwt. of tow per acre during the life of the plants, 
while the stripper can produce from 20 to 25 cwt. of 
fibre per day. 

The colour of the fibre is light yellow to brownish,' 
but it is rather soft and dirty at the top end. It is 
graded as below — 

91 to 100 marks ~ Superfine, 

81 to 90 = Fine, 

71 to 80 „ == Good Fair, 

61 to 70 .. * Fair, 

51 to 60 „ ■» Common. 

Other Fibres.— The chief hard fibres are augmented 
by the use of the “ Maguey plant which is cultivated 
largely in the Philii)pine Islands in districts bordering 
on the Manila centre.s, while Mauritius fibre is produced 
largely in the Islands from an Agave, the I^urcroea 
Gigantea, order, Amaryllidaceae, kno^n in Mauritius as 
“Aloes."' The plant, see Fig. 16, is somewhat» similar 
to the Sisal plant, while the fibre obtained from it is 
of a soft nature, and is usually sent to this country in 
an imperfectly-cleaned state. The dust which accom- 
panies the fibre emerges from it in the processes 
manufacture, and is very disagreeable to the operatives. 
Owing, however, to its good light colour, and the soft- 
ne.ss and jjiability of the goods made from it, th^ fibre 
is often preferred to the other hard fibres fo» ^certain 
types of worl^ 

Coir. — Coir fibre is obtained from the husks of cocoa 
nuts. The extraction of the fibre from these nuts foftns 
native i*)4u€tries in many* parts of India and Ceyldn. 
The husks are soaked in watci»for a tufie^ and then* 
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beaten with sticks or mallets ; the separated fibres are 
then dried and spun by hand with the aid of very 



Fig. 16 * 


MAURITIUS FLANT % 

m 

sinfpk appliances. Afterwards, two of the^ single 
yaSrns are combined or twisted togetjier torni^e what 
ds known [is ^two-ply or two-fold twist. The twist is 
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then made up into short Icnjc^hs, rolled into small hanks 
and baled for export. Of later years, much longer 
lengths have been made and done up into coils, while 
small “ dolls " or rolls are made up for sale in small 
quantities* particularly for use on farms. 

Coir fibre has been verv\w’idely used for many pur- 
poses in the rope and cordage trade, })rincipally for th( 
manufacture of mooring roj)es, spring roj>es and lashing 
cords, while large quantities of the imported yarns are 
used for matting and farming purposes. 

It is a very useful fibre when properly made up, anc 
is of great importance for purposes where it is ncccssarj 
for the manufactured article to be exposed to \ ariatioi 
of climate and to wet, while the life of the manufacturec 
article is greatly extended if it is steeped in oil. 

Sunn Hemp (Bengal Hemp). — Sunn Hemp or Crota 
laria Jmcea, natural order, Legmninosac, is used on { 
smaller scale and for certain goods such as cheap grad 
ropes and box cord. The plants grow in several part 
of India, c.g., near Bengal, Allahabad and Benares ii 
which the cheaper grades are produced, and in som^ 
districts of Western Bengal where a better classy of fibr 
is obtained. All are of the same family, the differenc 
being due to the variation of the soil and the methoi 
of retting. (This is really a bast fibre, but it is usei 
almost solely along with the hard fibres.) The fibr(ri 
harsh and very irregular in the lower grades ; in th 
better grades it can be used to mix with cjther fibre 
for the production of tow yarns. ^ 

The other hemps obtained from India, par^cularl 
from Madras, ^e no4 s(f liigji grade as to warr|lnt thej 
b^ing used alone to any great extent, so it is usual t 
mix th^ with other low-gradfe hemps of higher teiftil 
strength^ Oft thes^Indian Hfemps may be combined wit 
scutching and hackling tows# The squ^cliing an 
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hackling tows ar^ sometimes used to produce twines 
and cords suitable for box cords and for parcel tying 
yarns. 

China Jute.— Although this is a bast fibre, its qse 
is mostly confined to purposes for which the hard fibres 
are applied, and hence its introduction amongst them. 
It is a product of Hankow and Teintsin in China, and 
is largely imported to Great Britain. When suitably 
treated it forms a satisfactory fibre for the manufacture 
of box cords or similar goods where great tensile strength 
is not essential. The fibre is of a good light colour, 
and little or no waste is incurred in its transformation 
into cordage. 

The following details of the production of fibres and 
relative costs are given so that the normal values, as 
well as the normal quantities may be judged, and also 
compared with the abnormal conditions which have 
prevailed during the great world's war. 

Italian and Naples hemp is imported to these 
islands in large quantities as will be seen from the 
following particulaTs for ten seasons — 


Sea.son. 

Italian. 

Naples, 

1903-04 , 

. 62,000 tons 

28,000 tons 

1904-05 . 

. 40,000 „ 

23,000 „ 

1905-06 . 

. 12,000 „ 

27,000 .. 

1906-07 . 

. 58,000 ,. 

30,000 ., 

1907-08 . 

. 58,000 „ 

31,000 ., 

1908-09 . 

. 41.000 

20,000 „ 

1909-10 . 

. 55,000 „ 

24,000 „ 

1910^11 . 

. 50,000 „ 

27,000 „ 

1911-12 . 

. 33,000 „ 

30,00a 

tel2-]3 . 

• 

. 58,000 .. 

3i.ooa „ 


10)467,000 , t * 10)27HO00 

46,700 average 27,100 average ^ 

« .Average price P.C. Italian, «^39 11s. 3d. pej toij, 

„ „ P.;E, Naples, ;{41 9s. ton • 

„ , F.S.P,R.H. Russian, £31 17s. per ton 
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The prices since these dates have gradually increased, 
and the present prices are approximately as under— 

P.C., Italian .... ;^190 per ton 

P.E., Naples :^200 „ 

F.S.P.R.H., Russian . . . ;^170 „ 

China Hemp 2^54 „ 

The following table illustrates the grading of Manila 
fibre for June, 1917, together with the number of bales 
for that month, and the percentage quantity of each 
grade. In addition, the last tw(» columns give the 
prices ; that for 1917 is the market price, while that 
for 1918 is the controlled price. Fig. 12 might be 
studied along with this table. 


Grade 

Grade. 

Bale.s. 

of , 

Letter. 


lolal.| 

A 

Extra Prime 

899 

0-7 

B 

IMmc . . 

2,182 

1-6 

C 

Superior Ciirren 
Good Current 

6,852 

5'0 

D 

10,020 

7*3 ! 

R 

Midway . . 

17.358 

12-7 

S» 

Streaky 1 . 

1,865 

1-4 ; 

S« 

, 2 . 

3,937 

2 -9 : 

S* 

3 . 

2,935 

21 1 

F ! 

Current . . • 

22,284 

16-3 

G 

Seconds . . . 

3.908 

1 2-8 

H 

Brown . . 

1,886 

I 1-4 

I 

Good Fair . 

12,791 

i 9-3 

Ic 

L 

Fair . . . 

13.561 

: 9 '8 

Me(]|jam 

Coarse . . 

4,226 

12,780 

1 9-2 

M 

Coarse Brown 

#.140 

3-7 

DL 

Coarse 1 

7,»» 

I 5*2 

DM 

Coarse Brown 

4,306 

> 3-2 

OtT 

3.1^ 

> • 2‘3 



137,2l2 

j 100-0 


1917. 
Market 
Price 
per ton. 

1918. 
Market 
Price 
per ton. 

im 

;^155 

£\45 

• ^150 

;^135 

/135 

;^130 

;^130 

;^I20 

; ;^120 

^115 

i /H5 

/125 

i ;^13(L 


£iir 

£m 



1 ^120 


£m 

£80 


£7» 

:^93 

£yo 


£7^ 


£^^ 

£73 
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The standardicing of the grades has been . rendered 
necessary by the large amount of inferior fibre which 
was being produced, and by the Regular baling of the 
fibre. The gradual improvement of the fibre as a whole 
may be gleaned from the undermentioned particulars of 
the number of bales which were graded into four of 
the lowest types. These numbers referred to what 
were allocated in August and September, 1917, 
and it will be seen that there was a much smaller 
percentage of these low marks in September than 
in August. 


Grade. 

j Halc.s; August. 

Bales: September. 

L 

10,548 

7,462 

M 

' 4,553 

3,201 

1)L 

5,775 

2,960 

DM 

2,290 

952 

; 23, im 

14,575 


The ^shipments of Manila and other fibres for six 
years, 1910 to 1915 inclusive, appear below — 


^'ear. 

Manila 

bales. 

Mexican 

Siscil 

bales. 

New Zealand 
bales. 

Mauritius 

bales. 

1910 

•1,272,000 ! 

582,142 

103,750 

9,990 

1911 

1,332,297 

713,008 

96,850 

, 9,161 

191^ 

1,466.110 

859.000 

96,360 

8,697 

1913 \ 

’ 964.000 

876,000 , 

140,445 

14,404 

il914 

\ 943,000 

982,000 

» 98,51V 

8,947 

1915 

. — 

1,160,440 

950,000 

116,100 

6,838 

m 


pie three columns in the following table**show the 






BAL£S OF MANILA, NEW ZEALAND AND SISAL FIBRES 
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prices which nailed in 1915 and 1916 and the current 
prices for 1918. 


Type of Fibre. 

1915f 

1916. 

1918. 

P.C. Italian Hemp 

55 

1 

90 

i 

190 

F.S.P.R.H. Russian Hemp . 

— • 

— 

170 

China Hemp 

— 

— 

154 

Manila (Fair) . 

37 

54 

100 

New Zealand Hem]i . 

32 

86 

99 

Mexican Sisal . 

28 

77 

97 

Java Sisal 

— 

95-100 

99 

Mauritius .... 


70 

95 

Maguey .... 

30 

70 

74 


* The controlled Government price (U.S.A.) for Sisal , 
fibre for June (1918) is as follows — 

19 cents per lb. for fibre 

23 „ „ „ for 500 feet of binder twine 

Since one sheaf of corn requires about one yard of 
twine, and since the expected requirements for the. 
Continent of America are 200,000 tons of binder twine, 
it follows that 'this weight of yarn will provide the ^ 
biqdifig material for 71,6^,000,000 sheaves — almost an 
incredible quantity. 

Fig. 17 shows three distinct methods of baling — 

(a) Manila Hemp with rattan canes. 

' (h) New Zealand Hemp with ropes made from New 
Zealand fibre. 

(c) Sfsal Hemp with wire. 



CHAPTER VII 


THE PREPARING AND SPINNING MACHINERY FOR HEMP 
AND OTHER SOFT FIBRES 

biNCE there is such a great variety of ropes, cords and 
twines, not only in regard to diameters, but also in regard 
to the different fibres used in tlie manufacture of these 
goods, it is not surprising to find that tliere are many 
different kinds of machines involved in the various 
operations ; some of thc*se machines are introduced 
for the special purpose of reducing the fibres to practi- 
cable lengths, but these machines are, of course, used 
only for the type of fibres which exceed about 36 in. 
On the other hand, it is sometimes found desirable to 
cut certain types of fibres which do not exceed the limits 
demanded by the capacity of the machines, but this is 
done only as a selective operation to obtain the best 
and strongest part of the fibre. 

While certain classes of soft fibres such as Ru^feian, 
French, Chinese and Indian hemps may be used without 
any previous hackling operation in the spinning of cer- 
tain sizes of cordage, it is found that Italian, Serbian, 
Roumanian and Neapolitan hemps must be cut into* 
suitable lengths and hackled before they can be passed 
through the preparing machines ; in these* latter 
machines th(k fibres are arranged into a practiceJWe 
condition before thev are subjected to the actual 
spinning operati<jn. 

Thjg production of yarn for use in the making of 
cotton drivftig ropes involves tl!e u^e of the whole systaif 
of cotton-sjinnteig n^chinery, while, on the other hand, 
hemp yams* besides being prepare mechanically, are 
55 



56 ^ CORDAGE AND CORDAGE HEMP AND FIBRES 

still produced*" by a scries of the simplest and oldest 
methods of hand hackling and hand spinning. 

Fine ropes and twines rnay^be, and often are, pro- 
duced by an elaborate system of machinery, and modi- 
fied forms of such a system, in which a smaller number 
of machines arc employed, may be adopted for the 
spinning of the heavier yarns. 

A complet(! plant for the manufacture of these yarns 
from soft fibres would include the following — 

Softening Machine, 

Cutting or Breaking Machine, 

Hackling Machines, 

Spread Boards, 

Drawing and Doubling Frames, 

Roving and Gill Spinning Machines, 

Automatic Spinning Machines, 

Throstle Spinning Machines. 

The yarns employed may be as small as 60’s for the 
finer sizes and as thick as 18's for the heavy or common 
sizes ; the significance of this yarn numbering will be 
explained latei. 

Igi order to have some definite purpose in view, let 
it be assumed that it is necessary to make a high-class 
rope from Italian hemp ; the fibre to be used must, of 
course, be of a good quality of cordage hemp. Wlien 
the bale of hemp is opened, the fibre will be found to 
be in “ heads ” or " stricks,” that is, collected into 
groups with a girth of from 8 to 12 in., and to be from 
7 to 12 ft. in length and sometimes even longer. 

The first operation is that known as “ softening," 
whicjh makes the fibres, as the name of the operation 
indicates, more supple, and hence better adapted for 
ijndergoing the subsequent operations.^ Different 
makes of machines are in use for softfjning the fibrous 
material j the chief feature in each machine is that 
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the heads or stricks of fibre an^ squeezed between 
fluted rollers. 

In one type of machine the end of the strick is passed 
between the first pair of Idades of an Archimedean screw, 
then between the fluti'd rolh'rs of which there may be 
three, and its end brought round and joined to. the 
other end of the strick ; in this way an endless band of 
fibres is formed. The fluted rolliTs act as indicated, 
and at the same time the Archimedean sert'w gradually 
conveys the endless band of fibres frtiin one end of the 
icrew to the other end, each slight movement causing 
the fibres to enter between th(' fluted rollers at a different 
place. This type of machine, whic h is, however, rather 
dangerous for certain classes of workers, is considered 
quite efficient and satisfactory by many spinners, but 
the machine w'hich is m(»st ext(*nsively used is known 
as a “ reciprocating softener," and is made by such 
firms as Messrs. Reynolds and Messrs. Combe Barbour, 
both of Belfast, and by oVIessrs. J^awson of Let'ds. 

The action of the rollers of the reciprocating softener 
is rather complicated, for, in additiofl to the usual 
method of rotating in one direction for the sake of 
delivering the material, the njllers are moved bodily 
forwards and backwards a short distance alternately. 
Th(‘ multiplicity of motions has for its aim that of 
subjecting cveiy jiarticle of the strick as much as 
necessary to the softening action of the flutes ; the 
efffjct of these opiTations on the hemp is quite ivident 
when the stricks emergt; from the delivery end, for fjitc 
material is much more pliant than when it entered# and 
is in such a condition Jhaft jj;^may be greatly r^*fincd 
in the subsequent operations. 

In ^his macliine the forward m»>tion of the rollers.is( 
obtained b}^ a jpecial arrangement of gearing from the 
pulley shaft? which Attends through the machine and 



58 CORDAGE AND CORDAGE HEMP AND FIBRES , 

p 

carries a furtfier belt pulley at the other end. A belt 
from the latter pulley drives by means of another pulley 
an upper shaft, while a further belt connection from a 
pulley on this upper shaft conveys motion to a pulley 
running on a stud projecting from the main frame, 
Compounded with the latter pulley is the speed change 
pinion, and a train of gearing, consisting of four pairs of 
compound wheels, conveys the desired motion to the 
fourteen pairs of fluted rollers which are arranged in 
two concentric semicircles in the upper part of the 
machine. The centre of these concentric semicircles is 
the central shaft of the machine, and on this shaft is 
placed the pinion and wheel of the second compound. 
Near the ends of this central shaft, and close to the*' 
outer part of the two main frames, swings two sub- 
stantisdly-constructed brackets ; each bracket has two 
horizontal arms from each of which a short shaft pro- 
jects to carry a wheel and pinion, while the extreme 
lower end of the bracket is attached by means of a 
connecting rod to a crank placed on the large wheel 
below, and driven from, the main pulley shaft. ^ 

M indicated, this mechanism is duplicated, one set 
on each side of the machine. The object of the small 
pinions on the horizontal arms of the swinging brackets 
is to drive the fourteen pairs of fluted rollers through 
the medium of two large wheels, one on each side, each 
wheel being provided with internal teeth. Tlife object 
of the cranks and connecting arms to the said brackets 
ic to cause the fourteen pairs of rollers ^to reciprocate. 
Tilis reciprocation adds to the effective softening of the 
stric]cs by rotating the ^mate^fial fot a longer time in 
the machine, and thus repeating the softening eff^ ^f 
* the rollers on different parts of the fibrous material. 

After the stricks have' been efficiently sqftened in one 
or other of the machines mentiorfed, they 'hre conveyed 
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to the cutting or breaking machine which is adapted to 
sever the stricks into lengths suitable for treatment in 
the hackling machine. r 

These cutting or breaking machines are of two distinct 
types — 

(a) Those in which the fibres of the stricks are torn • 
asunder ; and 

{b) Those in which the fibr(‘S are broken by the action 
of what arc known as “ cutting wheels." 

A good example of a machine which tears or breaks 
the stricks is that illustrated in Fig. 18, and made by 
Messrs, David Bridge & Co., Ltd., Castleton, Manchester. 
The niachine is of .substantial construction, but experi- 
enced operatives are re(iuired to take charge of 
One end of the softened strick is wrapped round the 
back fixed square bar to the left of the illustration ; 
then about two turns of the strick are wrapped round 
the front square bar which rotates when the attendant 
presses down the foot lever near the floor. Since the 
revolving bar has a tendency to carry the strick round 
with it in virtue of the movement given to it by thfj 
traw of wheels from the motive part, it follows that 
ultimately the stretch of fibres between the two square 
bars will be broken, and then the operation is repeated 
with the remainder of the long strick. The friction 
clutch, on the right of the three pulleys, and the main 
shaft are revolving continuously while the belt on the 
middle pulley is in motion, but the friction pulley itself 
iv^oves only when the friction clutch is, expanded due 
to^the downward movement of the foot lever which, 
at tl^e same time, releases VhQ'brakef On the left pulley 
of the three. When the foot is removed from the foqt 
‘ l(^ver or treadle, the tlutch fork slides the dutch on the 
shaft and breaks the corfcact bet^^een the friction clutch 
and fri/:t^on whecU; simultaneously the bfake- grips its 
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pulley and thus arrests the wheels and the rotating 
square bar. 

The cutting or breal<^ng type is designed on quite 
different lines from the above machine, and a very 
popular and efficient machine of the former type is 
known as the " Revolving Cutting Macliine." A series 
of round pins (sometimes V-shaped teeth) project from 
the face or pcripliery of a large central revolving wheel, 
and on each side of this wheel, and at a suitable distance 
from it, is a pair of slowly-mo\'ing rollers which are 
grooved on their circumferences to intersect with each 
other and so grip or hold the material as it is being fed 
to the pins of the cutting wheel. The operative cutter 
stands in front of the machine with a long strick of 
hemp in his hands. He grips the strick at two con- 
venient placets, and, having decided upon the point 
where the piece should be cut or broken, he arranges 
for this point to pass into the machine midway between 
the two pairs of feed or retaining wheels. The machine 
is made in duplicate so that the same cutting or breaking 
►wheel may serve for both, but each operative has, 
naturally, his own set of h'ed wheels. 

As already slated, the lengths of ihv. pi(>.ces when 
broken or cut will depend upon the type of hackling 
machine in which the severed lengths are next to be 
treated, and also upon the particular class of rope int(i 
which the fibres arc to be spun. The usual length 
limits are 24 in. and 30 in., although conditions might 
arise in which it is desirable to go beyond chc extreujies 
of these common lengths. 

The suitable lengthy oi cut material are now ftiade 
^ up into conveiiKmt sizes or bunches and conveyed to 
the hiachinc hackling depar^negt. 

Certain ^cla^ses of Russiai> French, Chinese, Indiau 
and Italian hemps rfiay be considg-ed in common in all 
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subsequent opefations, and, in general, will require most 
of the treatment which is given to the specific case of 
Italian hemp under discussion. 

The hackling machines whic\i are used in modern 
cordage or rope walks are similar to that reproduced in 
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' Fig. 19 


HACKLING MACHINE 


fig. 19. In this particular machine there are sixteen 
different holders with pieces of hemp fibre depending 
from ea(jh, the lowest visible part of the fibre being on 
th^ame level as the uppermost part of the hackles or 
tools. ^ The visible parts of the latter extend to a point 
in lin*fe with the waist of the attendant. There are four 
section^ of tools in the filli width, and^ each section is 
npa^e up of four sets, iwhjfe each set contains twehty* 
four tools, the whole arranged in a cIose4,p^ so thl|.t 
while they rotate, thf pins in the Kx)ls ma> act 
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the pieces of hemp as the latter move in ii vertical plane 
mdk the influence of what is termed the “ head " of 
the machine. 

The number of tools vary according to the accojiimo- 
dation available in the department devoted to this 
section of the work. The tools are fixed to a series 
of bars which in turn are rivetted to a set of leather 
sh^etSj the whole being rotated as indicated by means 
of carriers which are arranged on two shafts with 
suitable fixings.. 

In the “ head the necessary mechanical parts are 
placed for moving the holders, and therefore the pieces 
of hemp, collectively and intennittently along what is 
known as the “ channel.*' Tlic inclined rod, immedi- 
ately under the name plate of the machine, with its 
additional parts convey this motion to each of 
holders. In this manner, each holder, with its comple- 
ment of hemp, is moved in regular succession opposite 
each of the sixteen sets of hackles or tools, and there- 
fore passes from one end of the machine to the other. 
This movement takes place when the hemp is at or 
near its highest point. As each holder reaches the end 
of 'Jhe machine, it is removed from the channt?, the 
bolts of the holder unscrewed, the plate removed, and 
the piece of hemp turned end for end. After this the 
plate IS again placed in position, the nuts screwed tight^ 
and the holder entered into a similar channel on the 
other side of the machine, but with the undressed end 
of hemp downwards. A very similar movement is npw 
imparted to*the holders at this side of the machine so 
that the same orocess^ oi hackling as that per^)fmed 
already may be imparted by* an identical group dt tools. 
The^Vork*is, of course, contyuqps in this respect th^ 
the girl oj^bqy is almost coastantly engaged with tha 
attention ai the holders as they re^ch the end in re^lar 
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short periods <ff ten to fifteen seconds. The hemp 
ultimately reaches the end of the machine from which 
it started, but in a different pjane, and is withdrawn 
from the holder to be replaced by an undressed piece. 

Until a comparatively short time ago all the above 
operations of feeding were done by hand as explained, 
but most modern hackling machines have now attached 
automatic mechanism for performing these functions. 
The machine in Fig. 19 is provided with this automatic 
screwing and unscrewing mechanism. One attendant 
introduces the pieces of hemp betweem the plates of the 
holder when such plates ha\’c been separated by the 
apparatus, but from this point all the operations, includ- 
ing the removal of the holder, the turning of the piece of 
hemp, the unscrc\ving and screwing of the nuts, and 
the insertion of the holder with the unhackled ends 
downwards into the second channel, are performed by 
this ingenious group of automatic machinery. The 
design of such machinery differs with different machine 
makers, but very similar principles are embodied in all. 
The ends of the tackling machine frame arc in all cases 
substantially made so that all parts may give the 
minimum amount of trouble in actual work. 

Tlic size of the pieces which are held by the holder 
and acted upon by the tools during the operation of 
^ Ijiackling will depend upon the class of yarn to which 
the fibre has to be spun. As a general rule, the pieces 
for rope and twine yarns are arranged so that there 
are two to four per pound ; in other words, the pieces 
ar^rom J lb. to J lb. each. It must be ‘remembered 
that Hlie finer the quality^ of y^rn desired, the more 
'^hacklin'g must take place, ‘hnd hence it ^11 be necessary 
tp use a hackling machine with finer tools, and aUo to 
employ more tools in a rc»v. ^ ^ 

As a gjeneral rule Jhe best yield''v)f fibre is obtained 
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when the maximum number of tools «urc used, but at 
the same time it is necessary that the giading of the 
pins or hackles in sjjch tools should Ix' judiciously 
chosen in order that the splitting or cutting should be 
gradual, and thus exercise a less vinlcnt action on the 
fibre than would olHain with an in(lif{ert‘nt grading. 

In addition to the grading of the ]>ins, advantage 
may also be taken of what is known as the “ gi'ouping,” 
that is, the order in which thi‘ i)ins are arranged on the 
tools. Tlie grouping is of the grcvitest \aliie in the 
coarser-pitched tools, and although sonu^ hackling ex- 
perts prefer to have the pins in two rows on th(' finest 
tools, the Authors consider that when all the pins in 
the finer tools arc in one row, the work is dune better 
for the line, and the tow produced is of good quality, 
while such an arrangement offers tin; best and most 
economical facilities for keeping the to«)ls in good 
condition. A good arrangement of grading and group- 
ing on ten tools may give a greater variation in the 
splitting or cutting than would result from an indiffcTcnt 
arrangement of grading and grf)Uf>ing on a larger 
number of tools. 

Three different arrangements of grading appear 
below — 


Number of pins per imh width of tool 





i 1 

1 4 

2 

4 

6 8 

10= 10 tariW 

1 i 




1 u 

2 

3 4 

5 6 8 

10=14 „ 

1 i i 

i 


1 1 

1 4 

2 

3 4 

5 6 7 8 

10=16 


All modern hat'kling machines should be arr^ged 
to give the best possible yield of line, and also of tow, 
from the maj/arial ^hith^is in process, since ty this 
effort an increase in the relative value of th6 finish^ 
article i* obtained, and a liighl^-valued product secured 
at a coqjpa^^tively low cost of manufacture. 

As thtf pieces eff hackled hemj are delivered from tho^ 
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hackling machine, they are made up into suitably-sized 
bundles and conveyed to the line store. 

A record of all the materials iij. the various stages of 
manufacture is kept in the books of the respective, 
departments, and such records can quickly be referred 
to at any time by those who are responsible for the 
production of the various classes of goods which are 
being made. 

As already indicated, certain classes of hemp may be 
so clean when purchased, that they can be used for 
some types of cordage yarns without any preliminary 
hackling, and goods made in this way may compete 
favourably with those made by processes which include 
hackling. The object aimed at in these cases is usually 
one of price and not exactly of quality, for when the 
latter is the predominating condition, the superior 
value is attached to the yarns made from hackled 
fibre. Nevertheless, when it is simply a question of 
equivalent suitability for specific purposes, and when 
approximate values are obtainable by the two methods 
of manufacture, the conditions offer a choice which is 
of extr(^me importance at those times when the avail- 
able suitable fibre for either method is scarce, or when 
either is very abundant. 

Although the above choice presents itself for the 
^a^s mentioned, it will be understood that for the 
better grades of cordage one must employ either a vary 
high gradq of cleaned hemp, or a grade of hemp vdiich 
has l;jecn hackled and cleaned by hand or by suitable 
kinds of machines. 

In very special cases, c.g;,, ‘hi^h-clas^ threads and 
ebrd yarhs, where great stlrength and uniformity are 
de^^-^, it has been found advisable to prepare ttie filire 
entirely by a system of “ band dre^ng."* IJve hand 
^method lends itself natjurally to mord^ careful ^Selective 
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treatment. It should, however, be sitaied that it is 
not usual to adopt this method except for the produc- 
tion of a comparativdy small quantity of fine yarns, 
.that is, thin yarns. Sewing twines and cords should 
be level and strong, but not necessarily line, unless for 
the finest class of work into which these threads are to 
be introduced, as, for example, in the glove industry 
in which case the fibre used is often flax. These finer 
grades of threads and twines, as well as the finer classes 
of cordage, may require the whole rangi* of operations 
to produce the finest and cleanest pr(jdiict consistent 
wth the work for which it is intended to be used, 
although, as stated, the hand hackling may be employed 
for the flax intended for use in lh(j manufacture of fine 
thin yarns, whereas, it is preferable to employ machine 
hackling for the equally valuable but thicker yarns. 
From this stage, however, the operations for the continu- 
ation of the processes of manufacture from the two 
distinct types of dressed line arc conducted mechanically. 

In perhaps the most extensive scheme of hackling 
there is a combination of hand and machine work. 
The first operation is texmed " Roughing," and jonsists 
of drawing the pieces of hemp or flax through a st‘t of 
hackle pins arranged or grouped in a^wdo'den block, 
and termed a “ Rougher’s Tool." This operation, 
when correctly performed, leaves the fibres practicgilji 
parallel, their ends approximately in line with each 
.other, and separates these long fibres from tfie shorter 
ones which are left ai^ngst the hackle pins^and 
which are removed re^arly to be ultimate} used 
as *' tow ” in what is J^o^n as the " carding " process. 
These long, partiall^ombed and split fibred are no^ 
taRen t« the hacking m^hime to undergo* a fyr^Jier 
treatme^ qf comb^g and* splitting as already briefly 
described. Finally^ when the pieces leave t];ie hacklingn 
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macliine they h^Eve to undergo for a second time a hand 
process of hackling which is termed “ Sorting and 
Selecting,” after which the mat f rial is made up into a 
bundle. 

It is obvious that such an extensive scheme of hack- 
ling is not only slow but also costly, and is attempted 
only for the most valuable raw materials to be used for 
co.stly finished goods such as fishing linos, fine cords, 
and for valuable threads which are used in the glove, 
leather and cognate industries. 

It will thus be seen that there are in reality three 
distinct methods of preparing the fibres into the pro- 
duct known as ” line,” and the finished product thus 
obtained then passes through a series of machines, 
termed a ” system,” in which the fibres are first arranged 
in such a way as to form a continuous thin and broad 
ribbon termed a ” sliver,” then into a more or less 
circular and slightly-twisted form termt^d a ” rove,” 
and ultimately into a much finer circular and twisted 
form termed a ” yarn ” or ” single thread.” Rope and 
heavy cordage yarns are often made by a simpler pro- 
cess than that just enumerated. The operations which 
these yarns or single threads subsequently undergo will 
be discussed at the proper place. In the meantime we 
purpose mentionipg the different machines, and then 
,i)fiefly to describe and illustrate these machines which 
jointly form what we have called a ” system.” 


System I for 

Kne Gasses of 
•Lipe Yarn, 

System D for 
Heavier 

Line YarAS. 

System III for 

1 Common Yarns 
j from Tow. 

, Spread \^oard 

Spread Board ^ 

1 C»/ding Machine 


Sett Frame 
Drawing Frame 
Roving and Gdl 
Spinning 
Dr y Sp inpiqg _ 


Sett Frame 
, Finiohing Drawii^g , 
; Framtf *, : 

! Automatic Spin- S | 

J J 


Roving Frame 
Dry Spinning or 
AutOmaCic Spin- 
_ ni^ _ 
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The machine known as the “ spread-boartl ” is so 
called because the function which it performs is the 
mechanical sequel to the manual operation which was 
conducted somewhat as follows : A board about 9 ft. 
long was covered with an e\'en layer of the pieces of 
hackled flax or hemp so arranged that each succi‘(‘ding 
piece partially overlapp(‘d the one inmu'diately Ix'fore 
it much in the same way, so far as o\ (Tla})|)iiig is con- 
cerned, as obtains with the scales of a iisli or the parts 
of a fir cone. One operative would place his hands on 
the material thus arranged, while anotlier operative 
would draw forward the material, reducing it in girth 
but increasir'g it in length, by causing some of the 
fibres, and all of them in turn, to slid(' a distance on 
their neighbouring fibres. At th(' same time tin' drawn- 
out material would be kept as uniiorm as possible in 
thickness, and the operation would be continued until 
the thin drawn-out length was probably live to t('n 
times the length of the mon* bulky material which was 
originally laid as explained on the board. 

The modern technical term for this elongation or 
attenuation of groups of fibres is “ drafting,” and the 
dual operation described above is now pi rfornu'd'in the 
modern spread-board, the d(‘livery (*nd of one of whi('h 
is illustrated in Fig. 2t). 

The use of the spread-board is rendered neccssay^^ 
because the pieces of material from the hackling machine 
are made up of individual and comparatively short 
lengths of fibre, and the essential object for The satis- 
factory continuation of the processes of manufacture is 
to convert these short Ic^igths into a continuous* fength 
termed a ” slifer.” 

Tile pieces of hemp or the li]je are first weighed in a 
balance near the feed end ojtlie machine, and areTluyi 
arrangedVy han(/on narrow eadless travelling belts. 
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termed " spread leathers/* so that the thin end df one 
piece of hemp is overlapped by the thick end of the 
next piece and so on. These ‘J spread leathers **. form 



Fig. 20 

SPREAD BOARD' 


,^the moying bases of narrojv. channels, tl^e sides of which 
keep the pieces of hemp in their own channel. But 
instead of only one ro^ of moving fibres or pieces as in 
the primitive process, there may be four- or <six of the 
above-moatjoned chsftmels. 
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The neatly-arranged pieces in tach ehannd are carri' d 
forward slowly but continuouslv, each group by its own 
en^ess belt, until all tht> groups reach the first pair of 
rollers called the back or retaining rollers. After the 
pieces leave these rollers they are penetrated by a large 
number of pins or hackles arranged on what are known 
as gills or fallers. There may be four or six 
gills on each fallcr, and the fallers rise in turn t(j cause 
the pins to enter the narrow sheets of tibres, to join the 
faller which immediately i)recedcd it. and to mo\e 
along with the majority of thi; fallers in a body towards 
the drawing rollers. In tlu' spread-board illustrated in 
,Fig. 20 there are four channels, and then fore four 
pressing rollers in contact wuh the di'awing roller which 
extends the full width of the machine ; all the four 
pressing rollers are distinctly shown near the upptii 
part of the illuhtiation.i 

It will be understood that the four narrow sheets of 
fibres will ultimately reach the drawing and pressing 
filers, and since the surface speed of ^hese rollers is 
much greater than that of the back or retaining rollers, 
the fibres which are clear of the grip of the retaining 
rollers will slide on those whose movements are restrained 
by the rollers and gill pins, and since there is always 
a quantitjT^ thus liberated, the draft is accomplished 
according to the relative speeds of the two sets of 
rollers. The effccti\T contact between the rollers for 
drafting is obtained by means of levers two of*whic|^ 
are shown near the floor and to the right of the slivpr 
can in Fig. 20. • • 

The gills or fafes ar^ mo\1id forward by spirals or 
^rews*and ^t practically the same^surface speed*as the 

spread leathers" and the regaining rollers ; as eacli' 
faller reach^ itS full .forward position, it is caused to 
move downward and then backwarS in a lov/er plane, 

, ^1465f) 
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and ultimately to rise again to enable the pins to ent^ 
into a fresh portion of the sheet of fibres ; after this 
cycle is completed, the sam^ functions are repeated 
while the machine remains in motion. 

The four slivers which leave the drawing and pressing 
rollers unite into two pairs through the "meium of 
doubling plates ; one pair of slivers thus united is 
guided to a conductor, and then passes between the 
delivery rollers and into a sliver can shown in the fore- 
ground of Fig. 20, while the other pair, part only of 
which appears in the illustration, follows a similar 
course into a neighbouring sliver can. 

The extent to which the fibres are drawn out in the« 
spread-board, that is, the draft of the material, varies 
from about ten to twenty. 

The gradual tendency to call into action mechanical 
parts to perform work which was originally done by 
hand is further emphasized in the latest attempt to 
feed the above-mentioned short pieces of hemp or the 
like autoinaticsJly from the hackling machine to th? 
spread-beard. This ingenious device, the invention of 
Mr.* Joshua Eves, of Belfast, carries the hackled pieces 
from the holders of the hackling machine and lays them 
on the “ spread leather in the channel, and, in addition, 
it is provided with a regulating device to preserve as 
near as possible uniformity in the thickness of the 
resulting sliver which, as usual, is delivered into sliver 
cans as already described. 

, Even with the greatest care, the most efficient type 
of machine and the finest stage of hackled fibre, it is 
pract'ically impossible to'achitfve an absolutely uniform 
sliver. In order, therefore, to approach a praeticab!^ 
ideal sliver, it is usual fo resort to a process of " doub- 
ling " and a further operation of. drawing‘s, indeed, the 
next ma'tjhine to ‘which the divers pass is termed a 
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** drawing frame/' Before dealing with this machine, 
however, it is desirable to discuss another distinct 
method of forming the initial sliver from fibrous material. 

•In general, the sliver prepared by the spread-board 
is intended for the production of level and high quality 
yarns, but it is evident that, during the operations of 
scutching and hackling, a certain quantity of the shorter 
fibres will become detached from the main body of the 
strick. These shorter fibres, termed tow, arc not only 
weaker than the line fibres but are also accompanied 
by impurities which must be remoN cd in the subsequent 
operations ; they are graded according to quality, and 
ultimately treated by a distinct method which, however, 
prepares them into a sliver very similar to that which 
emerges from the delivery rollers of the above-described 
spread-board. Then, as already mentioned, the after 
processes for both types of sliver are practically identical. 

The conversion of this tow into a sli\’er takes place 
in what is known as a carding " machine. This is a 
particular construction of a general t^pe of machine 
which is used for the same purpose* in most textile 
trades where comparatively short fibres have td be 
converted into sliver form. 

The function which the card~a contraction for card- 
ing machine — ^jierforms is to split up the fibres and to 
lay them parallel with their neighbours ; for this pur- 
pose the machine is provided with a scries of rollers 
which are covered or clothed with sharp pointdti pins, 
the size, direction and inclination of which depend upon 
the particular work wdiich ^ach set has to perfornt. A 
set of cards comprises Iwo (R'*more machines e^ich ( f 
■which* diffcfs slightly from the others, and invariably^ 
arranged so that succeeding nfachines in a set are p^- 
vided with ^nef doting, i.e., smaller and shorter pins 
and, more closely set. The simpleSt set is ^ifere two 
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HUM hiiM ,ir( in\(riv(fl. Ilir first orw* Iciimd a “ Breaker 
( aid/' ainl tli<' sf'( niid oiir trrnit'd a Idnishcr Card. 
In l.Mili i!ia' lnri*‘- M-rirs of f o^iparativcly small rollers, 
sii\ Irtun tS ‘o 2t» in. diameter, and rovijred with pin«, 
arr ]»aifiallv loiind and elost* to a large central 

roll, r ..f 4 to S ft diamctoi. also covered with pins and 
tenii.d a (\lindci. The general appearance of the 
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inacliiju's will hv gathered from the two row's in Fig. 

*21 ; th# neaiest nuuhme on the left show’s the delivery 
side ol a hieakei c.ird win re the sliver is delivered 
can ; tlu' in arest machine on the right illustrates 
both f^ed and di'hvei\ sijUsof « finisI^T card. 

'flu' tj>w. winch has been [>reviously softened, ij laid* 
ts •evenly ii" possible*on*a travelling endless sheet by 
bueans of wlm h the tibrdus matei^al is^cajvied to the 
pins of tl^ 'Meed toiler'' which rotates very slowly 
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and at the saim* surface ^pco<i as the sheet. Im- 
mediately the niatenal emergis freiu the feed rollers, 
or feed roller and “ "heJI,'' it is acted upon hy a series 
(jf hackle pius projecting fotin the peiijiluiy t*t the 
cylinder, and lno^i^;g at a siiifa(e sjnrd of more than 
2,00() ft. per inimite. Tlie lihie-. are tlieicfon‘ eombt'd 
and carried off the juiis (.f the feed roller ]>v the pins 
of the cylinder to a series of rolKrs ai ranged in paiis, 
each pair consisting of a ” uoikci ’* ai <1 a “ stripptT." 
When the fibres on the juns ut the cvlinder rea< h tic 
irst pair of worker and stiippcr. the inilk of the niateiial 
s carded and ultiinatelv ninrnul to the pnis «>! the 
•ylinder to he ('ani(d to the next j)aii «il mlk-is, and so 
>11, until it has been suf|i«ientl\ e(|iiali/ed and (leaned 
dr the partienkn \;mi into uha h it is to lx* made. 

By this time t lie ime\ eii fihi es has e been « oiisiderablv 
•educed in tliitkiuss. and ha\e indeed been (onceitcd 
nto a thin wide lilm oi sheet of lihioiis mateiial, and 
n this stale it is remo\id liom the puts ol the eylinder 
LIN the pills ill a “ doltmg roller” or *’ ikd'fer.” The 
;hin, broad film (d fil)res mnv enters bf-tueeii a pair (T 
Irawiug rollers seen mar ili» lop of the maeliii^e on 
the left in I-ig. 21 and into tlie ujij'ei and wide jiart 
f)f an almost vertital tm <m:dmior. The uidth ol this 
conductor decreases from the uppe i to tlie lower end, 
and ultimately its width c Kaitiacted to about in^ 
where the contracted 'heet. now much thicker and about 
3 in, wide, is in the well-known hjrm (T a sliviir. The 
sliver emerges from the month of the conductor, eiitins 
between the deliverv rollers and ultimately drojii i^to 
a sliv'er can in a^veiy .'^iiitlaji manner to that deducted 
in Fig. 20. * * 

About t?n or twelve t»f tlifse^sliver cans from Ui^ 
breaker cajd are nc^w transfe-rnd acrc»ss the space/ 
termed a “ Jass/' to*the feed of th<iftni,sher can! on the 
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right of Fig. fil. Tliose ten or _ sd 

into this machine and they undergo a further and 
similar treatment with from four to six. pairs of rollers, 
and finally the finished and single sliver is deliver^ 
int<» a can near the side of the machine. In 
both machines the matiTial is drafted according to 
requirements. ^ 

VVe have thus arrived by two several ways at the 
production of a continuous sliver. Both types of sliver 
pass next to what is known as a “ Drawing Frame,” 
or rather to a set of drawing frames, usually termed, 
first drawing, second drawing, third drawing, and so on, 
if more than three aie employed. 

The machines iisrd for the two kinds of slivere are* 
prartii'all)' identical in principle and construction, the 
only differeiK'e being tliat provision is made to suit 
the lengths of fibres of which the respective slivers are 
formed ; in technical phrase(*logy the ” reach ” for the 
line sliver is longer than the ” reach ” for the tow 
slivcT and is, approximately, proportional to the maxi- 
mum length of«fihres which compose the two types o4 
.sliver. 

It will be understood that, in general, the ultimate 
aim is the production of a thread of some kind, the 
sectional area of which is less than that of the sliver 
, which is pn.duced either at the spread-board or the 
finisher card. And it will be obvious that if we unite 
two or more slivers at the feed side of the ” DraWfimg 
F>ame '* we inen^ase the thickness or volume propor- 
tumately ; hence, if the sliver which is delivered hrom 
the drawing frame is recjuiicd to be smaller in volume 
than Viny of the single divers which Siter the machm^ 
^and thVs is generally* th^ case, although no# uni^fe^saHy 

> For »t» exhaustive description of Carding sea tlM Auttutfi' 
work and Jai% Spinning : JP * 
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SO. the process of drawing out the fibres, or drafting, 
must be continued. In the first dra\^ing frame uni- 
formity is chiefly the object, and it may happen that 
m the combined processes of doubling and drafting it 
tflay be convenient to produce in this frame a sliver 
of greater volume than the individual s!i\*ers at the 
feed. In such cases, most of the drafting would take 
place in the succeeding drawing frames. 

The first drawing frame is often termed a " Sett 
Frame,'* and somcvimes a *' Doubling Frame." 'Hie 
first-named of the three owes its designation to the 
pr(x:ess of attenuation or drafting, the second to the 
number of slivers which in the process are employed to 
form one sliver, and the third to the particular case 
where two slivers only are united. Although the ( xact 
meaning of doubling is the combination of two slivers, 
the same word is used however many slivers are combined 
in one group. 

The i-awing frame has a great resemblance to the 
spread-board, so far as the principles (»f the operations 
are concerned ; it ditfers from it in the fact that whereas 
the latter is fed by short detached lengths, the former 
is fed by continuous slivers. 

The length of sliver which is delivered from the 
spread-board is measured ; this is accomplished by the 
size of one of the draw'ing rollers and the necessary 
subsequent mechanism ; these jointly cause a bell ‘ 
ring, or to move a hand over the face of a clock. The 
ien^h thus indicated is called the " bell or clcK'kilength," 
and ^riuchever system is adopted, the operative r(^ceives 
a certain weight of material which must be fed iat/the 
machine betwefn Iw'oa^ofisacutive ringings of the bell,, 
* or the time that the clock hand mjiKes one 

complete revolution. 

*0^ caif are weighed as fhey are filled ^d the nd 
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weight of sliver marked on. After a sufficient 
nuinhei of cans have been filled, say eight, averaging 
20 11), each, or 160 lb. in all, and the length of sliver 
in eadi ran. say 250 yd., right cans are placed at the 
frrd sidt' d the drawing frame. The average weigfit 
of th(‘ roinbiiud slivers on entering the drawing frame 
is. thereforr*-- 

160 11). X 16 oz. m-r lb. . , 

25(.y.l.l.TKth = approximately 10 oz. per yd. 

If tht' draft is. sav 12, tlu* 160 lb. of material when 
drlivrrrfl in the fonn of a single sliver will be — 

250 \ards v y) draft = a.fKX) vd. 

Then 


= 0*85 of an ounce per yd. 


KSO lb. ' 16 07,. }H‘i lb. 
a,(HK) vd. of shvrr 

Tlit‘ opi'ialion ol drawing is conducted as in the 
spnad'board by nu ans of retaining or back rollers, 
gills, dr.l^^iI'g and pressing i oilers. It should be again 
pointed out that the distance between the retaining 
lolh-rs ard the di awing lolhr.s- termed the " reach " — ^ 
slioiild lu' Hgiilated bv the length of the fibres under 
tieatmeid. and should he greater than the longest 
individual fibres, otherwise such fibres, instead of sliding 
on those alieadv held, would obviously be broken 
because the surfac(> speed «)f the drawing rollers is much 
^natii* than tliat of the retaining rollers ; in the case 
under notice the ratio is 12 to 1. 

The lij'st sch<'me vet devised for filling up this inter- 
vening space between the two pairs of rollers, and of 
providing support for the moving fibres is that of the 
abovt‘“jnontioned gills. “Jko us# of gillfc in the machine 
is of grgfit importance, for on the correct adaptation of • 
(bo gills to the materfdl hi process depends the degree 
Vf efficiency of the inachme. 
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As the gills move from the retaining /oilers towards 
the drawing rollers in virtue of the action of suitable 
spiral or other mechanism, each grouji forms a compact 
sheet or field of hackle jiins. and this livid of pins regu- 
lates and restrains the movements of the fibres to the 
requisite extent as the latter move ami)iigst them due 
to the pulling action of the drawing rollers. 

In this way each indi\ idual sliver in its owji set of 
pins is reduced in siz(‘, and an\' local defe ct in a sliver 
is calculated to be ovei sliaelowed or elimmahd when 
the said slivcT j(»ins the remainder of the slivi'is at the 
"doubling plates" which are situaled Inlween the 
drawing and the deli\'ery r(»llers. The result is, tluTC- 
fore, a single sliver e.f great e*r unifoimilv than ai v of 
the constituent slivers, such silver being smalle r, equal 
to, or greater than, anv of the* inelividual slivers fiorn 
which it has been made aecordii’g te) the ratio of the 
doublings and draft. 

A series of drawing frame's m >yste'm as illustrated 
in Fig. 22, will provide the ne-ee'ssary de»ul)hng and 
^drafting, and se) re-duee the* sliver te» a^ suitable size* for 
use in any of the following yarn-fe)rming e)r sj)inning 
machines-— • 

{a) Tlu; Roving Frame which wemld be used to cem- 
vert the sliver into a seimewhat circular fe)rm, and 
simultaneously to wind this tw'isti*d sliver on te) a large 
twe>ended bobbin ready for the spinning frame (drf 
spinning). 

(fc) The Gill Spinning Frame which is a mathine by 
means of whish ^'ery high-class yarns can be produced 
with a perfect system of ^drafting and twisting fr/one 
operation. . , 

((?)* The, Automatic Spinning ^Frame in which the 
heaviest class of cordage yarji is spun by the simpielt 
and most^ir^f method. 
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The roving ^rame is one of the most complicated 
groups of mechanism and one of the most perfect 
machines which is used in the whde system. Its 
function is of a multiple typfe, for the mechanism of 
the inachiru' not only necessitates the use of retainitf|[ 
rollers, gills and drawing rollers to effect a draft, but 



Fig. 22 

DRAWING FRAMES 


' %fter the reduct^ sliver has been passed through tte 
delivery rollers, it introduces a certain amount of twist 
to the sliver- -incidentally making it somewhat circular 
in section and finally winds the twisted sliver, termed 
" rhA'c," on to a large bobbin. ^ 

. The^ method of drafy,g*h»3 alrody been brieSy 
deecrib^, hence, no recapitulation is nece^ary,. The*' 
^^ential amount of fairt for each individual shvef 1$- 
‘in^orted by hs own silindle. an unrluht^nid udneh 
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rotates rapidly, and upon which the 1ar|^e bobbin runs 
or Wtates loosely, while attached to the top of the 
spindle is a " flyer resembling an elongated inverted 
U, thus : ft. Most of ?hcse parts arc clearly seen in 
fig. 23, which represents, of course’, the delivery side 
of the machine. At the other side of the machine, 



Fig. 23 

ROVING I‘R.\ME 


the feed side, there is a sliver can with its sliver f«-* 
thread and bobbin, the bobbins being arranged 
in two rows upon discs in corresponding holts in the 
Irnig shelf, termed the “ lifting rail." the " builder rail," 
or simply the " builder," 

The *e^rem</ ends af tht^two legs of the flyer are^ 
V form eyes, and into one of these eyes tltp twisted 

sKver is passed; while between this eye and the delwcry 
i%*eentralized by passing it through % 
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guide eye. Tbo functirm of the eye in the flyer is that 
of guiding or winding the rove on to the bobbin, and 
this is made possible because the bobbin itself is made 
to rise and fall between the li%s of the flyer through,a 
distance equal to the length of the bobbin— hence the 
ne»‘es^ity for the long legs of the flyer or inverted U. 

The spindles and bobbins are driven independently 
and posit iv<'iy by wheel gearing, and it is obvious that 
the rove must be wtnind on to the bobbin at the same 
rate as it is produced. Sim e the speed of the drawing 
and deliveiy rollers is constant, the delivery of the 
sliver is constant, and so is the production of rove, 
although the h ngth of rove delivered is infinitesimally 
h'ss than tluit of tiic sluer in virtue of the small con- 
traction wiii<’l! takes place during the twisting. If the 
diameter of tiie id\e on the bobbin always remained 
the same size, winch is obviously impossible, the revo- 
lutions of the bobbin would be constant. But every 
layer of rove which is wound on to the bobbin by the 
joint action of the rotating spindle, the rotating bobbin, 
and the vertical j,novement fd the bobbin on the builder,' 
adds for each \crtical movement, up or down, one more 
layer* (d rove to the pailiallv-ftllecl or empty bobbin, 
and thus increases the diameter (d the combined bobbin 
and ro\e. Hence it is necessary to impart what may 
be termed an interjnittent and \'ariable motion to the 
bobbin ; this is done by an exceptionally unique and 
intricate group <d mechanical parts termed the ‘*di^ 
ferential* motion.’* The function of the differential 
motion is to alter the sjH'cd of the bobbin after each 
coin^lWe layer of ro\e has be^n wound on to it, because 
it will J)c clear that w'he«*lhe flircctioft of the builder 
is changed, the windii|g ot the rove is perfofjned'on a 
diafueter which is greatej- than the- las| bjr approxi- 
Wely twice the diameter of tfie rove. '' The discfi 
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upon which the bobbins rest are proM'did with two 
vertical pins which enter two of the holes in the flar.Re 
of the bobbin, seen clca^y in tlie empty I)obbins near 
the frame, and by means of which tlie bobbins are 
driven at the desired speed. .Accurate ailjustment of 
the parts is necessary, and a len^,^liv description with 
numerous line drawings are essential to a ch^ar under- 
standing of this ingenit)us nu'chanisin. * 

Spinnin(». The bobbins hlUd with rove yarn, as 
illustrated in Fig. 23, are nwly to be removed or 
“ doffed/' as the operation is techni('all\“ called, pre- 
paratory to being taken to some type of spinning frame 
where a further extension or *' draft " of tin' yarn takes 
place, and simultaneously the finished product of the 
desired thickness or " count " is wound upon a much 
smaller two-ended bobbin. 

A large-used t\pe of dry spinning frame is illustrated 
in Fig. 24, and this tyjie of machine is usually employed 
for spinning yarns tiie “ counts " or “ sizes " of w^hieh 
are represented by the numerals 3 to 16. Yarns which 
liappen to b(* of lower or higher count than these limits 
are produced on other similar or differimt tyj^e of 
machine. 

In Fig. 24 the large rove bobbins are seen distinctly 
on projecting pins — termed a creel- -at the top of the 
machine. Each rove from its bobbin, which can rotat# 
freely on its j>eg, is jiasst^d Iniween retaining rollers, 
and over what is known as a “ breast -plate," through 
the contracted groove of a "tin conductor," l)etween 
a pair of drawing rollers, tlirough a slot in «^he 

* Readers who t*re suifiAently*nitcrc.stcd in tins an(k several 
other machines which are brjcfly dcscrilwd in this wo(k, might 
consnix the fbllowing works ol the Authors, which arc at pregei^ 
appearing seriallv, and which wiy be published in book 
when comj^^ca: and Juic Sptnntnif”: The TextUe 

Manttfacturer ; " Flax and Flax Sft%nn%nf^' : The Texiflt Hecorder. 
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“ thread-plate,'* through an eye in one of the legs of the 
flyer, and ultimately on to the bobbin which rotates on a 
spindle u|x»n the up])er end ofr which the flyer is flited. 
In “ long-rcfarh " machines it may be necessary to use 
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Fig. 24 


DRY SPINNING FRAME 


additional nxls or binders which act as auxihary 
breast -jAates. 

the spindles on one side of the frame are indi- 
vidt^y driveii by flat tape^ or round bands from a 
driving|tin cylinder situatM nAr the’tfloor and inside 
the fra^ as shown irj^ Fie. 24, and driven direct ^om 
|nc^inain pulley. The fla^ tape or band passes partiidly. 
round this cylinder, and thf^n naHiaitxf 
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or bobbin-shaped pulley of about to*3 in. diameter 
on the spindle ; these whorls and tapes are seen clearly 
on the first three spindles in the illustration, and in the 
Arne line as the “ temper weights.*’ The latter hang 
frpm cords attached to the back of the " builder " 
which imparts the up and down motion to the bobbins 
during the operation of spinning, and so enables the 
yams to be distributed over the full length of the bobbin. 
The cord which is attached to the temper weight is 
caused to bear on the grooved flange of the bobbin, 
and by moving the cord into successive grooves or 
notches in front of the builder as the bobbin fills, a 
greater part of the groove is acted upon by the cord 
and weight, and thus the drag is increased. 

Demi-sec spinning, as the name implies, refers to a 
process between dry spinning and wet .spinning. ‘In 
the demi-sec frames a slight quantity of water is added 
to the drawn-out and partially-twisted threads as the 
latter pass from the drawing rollers to the flyers. The 
^ purpose of this moisture is to smooth and lay the hairs 
of fibre which would otherwise projeCt from the main 
body of the yarn as in the case of dry-spun yari^. It 
is usual to apply this method of spinning to thread 
yarns. 

The draft necessary for (Converting the rove to the 
desired size or count of yarn is regulated by changing# 
the value of the gearing, the wheels of which are en- 
closed in the oval covering at the end of thg view in 
Fig, 24 ; neac this covering is also seen the heart-shaped 
cam, lever and rod which are used for operating the 
btdider, ^ 

GijU Spinning.-— In the ordinary spinning fAmt the 
material *supp]ied is from rove bobbins, but in th^ gill 
8pmtiingeg|UM;hine,^the mat^al is supplied as a ^iver 
toti a ^ver can, one fox^each spkidle. The gill spinner 
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a (lra\viiig*lu ad similar to that in a roving frame, 
arfl tlw‘ spindles and flyers are usually driven by bands. 
'Oie ina< liiiu* used for gill spindling might be compared 
with a ro\ me liame with or without the winding motioft 
or dihrrential gear. 



CHAPTER Vm 

THE PREPARING AND SPINNING MUIIINHRY KnR MANII.A 
AND OTHER HARD FIHRES 

TriE method of producing yarns from tlie hard lil)res 
involves the use of quite different machines in the pre- 
paratory processes ; this departure is necessary on 
account of the nature of the material and the length 
of the raw fibre. 

The bales of raw material, Manila, Sisal, New Zea- 
land, or the like, but all from one typi* in general, are 
arranged in a conv'enient position near the feed of the 
first machine which is called a “ Hackler and Spreader/' 
and one type of which is illustrated in Fig, 25. The 
bales which are grouped together for this first treatment 
are chosen from different " marks " or grades of 
fibre in order to mix them to sts ure ’uniformity and 
to produce yarns of a given quality at the deared 
price. 

The heads of material are split up into suitable and 
uniform stricks, and when various classes arc to be 
mixed it is essential that proportionate quantitic^s should* 
be drawn from the various bales in the “ batch " or 
blend, and fed proportionately and uniformly on# to the. 
feed ^eet of tl^ machine. The feed sheet conveys the 
sfrkki slowly towards and ultimately between a«pAir 
of retaining and^ieed r^llfirs^ and when the material 
^emerges from these rollers it is* acted upon by ^ Vries 
of hadkle pins fixed in a*ch;!in of fallers or ba9B,< 
Hieae {nns gnoue at twice th^ speed of the feed and 
mtaktBg rotfers, this relative nnovemei^ *enables 
87 
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the pins to hackle and open out the stricks. The 
partially-hackled stricks are now conveyed to a second 
chain of falh rs and hacklci^ which move at a much 
greater sprt d than that of the first hackles ; it is hdte 
where most of the drawing takes place, and the material 



Fir., 25 

HA( KLI’R AND SPREADER 


as it k'aves these hackles i^ in the form of a thin sheet 
oHibres which enters a j>air of drawing rollers. Finally, 
tne*nuiterial is delivor(‘d on to the floor in the fhrm of 
a slider and at the opiY»ite and of tfee machine. 

Th^ bundles of sliv'er arc con\'eyed to ano^er it^achinef* 
•twmed the intermdliiafc machine, where further pro- 

ces.st*s of equalization and drawii;|[ taki; pl^e. In this, 

And in ^jy subsequent machine of the same type, of 
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which there may be three or four, the slix tTs are M 
as illustratpd on the left of Fij?. 26. while se\ ei al lengths 
of slivers appear in the ^rt^ground. After the drawing 
^nd hackling operations, the sliver i- (h‘li\ered as 
illustrated. These processes pnpare suitable slivers 
for the remainder of the operations uhirh are somewhat 



Fig. 26 

INTKRMEDIATF M.U'HI XK 


similar to those which are used for the soff fibres, 
although the reach ” in the machines for the hard 
fibres is very much longcjj than that necessary fftr^^the 
soft fibres. In /he findi preparing machine, th§ sliver 
* is ddWered into sliver cans which are then taktjn to the 
automatic spinning frame. \ * • • 

Automatic SpinniBig Machines.— A row of automatic 
s]»nning machines is illustrated in Vig. 27. fte slivers 
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from the tet drawing frame are placerf at the feed, 
one sjlviaroan with its length of sliver for each machine. 
The ^er is passed throng the first conductor, situated 
about a yard above the sliver can, and then hetwtHiii a 
pair of feed rollers seen to the right t>f the machine. 
Fr<hn here the sliver is deflected to the proper bell- 
mouth conductor and to the long stretch or reacli of 
gill pins shown clearly in the view. On emerging from 
the gill pins, the sliver passes through a nipping die 
and thence to the enclosed fl\ tT fr<»in which it is wound 
on to the bobbin. 

The drafting is accomplished by a series of rollers or 
pulleys which draw tlie fibres through the gill pins and 
•the nipping die, while the twist is imparted as usual 
by the flyers which revolve at about 1 ,4(X) revolutions 
per minute. The flyers are now enclosed in a safety 
cage of about the same width as the name plate. 

The yams thus spun are built upon large steel-ended 
bobbins which, when filled, may be conveyed direct to 
the transferring or warping machines where the yams 
tfte prepared for further treatment, if "^nd when any 
further treatment is necessary, or to the rope machines. 
Thus, if the yarns are to be made up into a tarred 
rope; it is necessary to prepare them into a suitable 
form for the tarring ojieration. This usually takes the 
form Of a warp, and such warj)s are most satisfactorily 
made on* a warping mill or winding reel. It is usual 
to nm twelve threads from twelve bobbins and tc^ make 
the M^EUrp a suitable size by continuing the operation of 
ww:|ang in the same way as is done for warps which 
are tb- be woven a loogi,* , 

The warp is then passed through a tarring mjfchinc 
in tlfe tar, usually Russian^or Swedish, is kept 
wa^Slu^the«pera^on Atter tlie necessary amount 
of apj^ied, it is usual store warps 
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of yarn for a lengthened period, say up to six months, 
to condition thorn. The individual yarns from these 
warps are then rewound on to twelve large bobbins in 
what is known as a 12-bobbill vertical spindle-winding 
machitu>. 



CHAPTER IX 

TWINES, CORDS AND LINES 

There are many instances in which yarns made by the 
foregoing operations are incorporated in t\aHncs, cords 
and ropes, while, on the other hand, special t>TM!S of 
machinery are utilized to manufacture certain grades 
of such goods with an entirely different system of 
machinery. It is in connection with the latter branch 
that this chapter will for the most part treat, but, 
before dealing with these machines for specific purposes, 
we might just say that there are huge quantities of 
yam spun by the methods already described, and the 
single yarn so spun is then twisted so that the resulting 
compound may contain two single threads twisted 
together, or any other greater number twisted either 
in one operation, or two or more separate operations, 
to obtain the desired type of cordage. In many cases 
the yams have to be bleached before they are twisted, 
and F:g. 28 illustrates the drying of bleached yarns^ 

The terms twine, cord and rope all indicate to the 
textile technologist a multiple structure, that is, an 
article in which two or more single tlireads arc united 
by thi^ process known as doubling, folding, or twisting^i 
Thus, in the manufacture of twines, of which there 
is a great variety, the process is a comparatively simple 
one* A numbjtt of bobbins are arranged oil^ms in a 
creel somewhat similarly to those illustrated iji Ihe 
^I^iining frame k Fig.^. ^The requisite yarns, from 
2, S, I . . , n bobbins, for ftie type of twine in pro- 
cess^ 1^ from the bobbinsithiough an eye Sr gui4g 
or .regis^r plate, v then between a pair of* 

" ^ * * 03 






dramng rotta^ and theiK^e to the. { 
in the spinning operation. As the spindle and 1^ 
rotate, the group, of single 3 rams are drawn 
guide or eye, or through the register plate hy thef’ilriwdni 
rollers, and the necessary amount of tw^ 
before the finished product is wound on to the bobh^ 
The amount of twist, or the technical term *' twist 
‘ per inch," is fixed by the speed of the spindle and the 
delivery of the yam by the drawing roUers. In other 
words we have— 


^ ^ the number of tunn^ per 

delivery of twine in in. per min. in. or the twist per in. 

There is this difference between spinning and doubling 
or twisting ; when a thread breaks in spinnings the 
supply of yarn to the bobbin ceases, and the production 
from that spindle stops until the broken thread » 
repaired ; on the other hand, when two or mcffe threads 
are being twisted together and wound on to a bobbin, 
H is evident that if one thread breaks the supply is not 
popped entirely, but the product is defective because 
it is short of th^t yarn. In order to prevent the pro*« 
duction of faulty goods and to minimize waste^ it is a 
common practice to introduce delicate mechanical parts < 
to such frames, the function of which parts Js to atojp^ 
the delivery of yam to any spindle in connectiQtt> 
^jmich any of the constituent threads are br^eiK ;A 
f^amc so fitted is said to have an " Automatic 
Stop Motion," . 

In mmiy cases the twines made by the above|i<ici5^ 
are taken to another machine in wMcIsa 
Ix^bias m again arranged qp pins, the twinCS^fi^^ 
under pollers and immeiped iiw petting 

01 size contamed to trouri»ar boxes. 

4 1^ ^ adhm to*th^ twines as 
tf^ving hnndies are ua^ 
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fif si2i^ and to clean the twines. These operations are 
repeated a few times and ultimately the twines so 
starched, cleaned and polished are led over drying 
cylinders in front of which ar^ placed rollers covered 
with suitable material, usually coir yarns. These rollers 
rotate at a high speed, and sometimes wax is applied 
to the coir yarn-covered rollers, so that the twines are 
dried, polished and finished simultaneously before they 
leave the lK)t cylindeis to be wound on to a second set 
of empty bobbins. This machine is usually termed a 
" bobbin to bobbin polishing machine," and the bobbins 
upon which the twine is finally wound are frictidnally 
dri\x‘n because the delivery of twine is constant. In 
this way the rtniuisite finish or polish is applied to the 
surface of the twine, and this gives the twine the smart 
appearance which makes it quite attractive. 

In the operation of twisting single yarns, that is, in 
the roving frame and in the spinning frame, it is usual 
to impart what is knowm as a " right twist." • Thus, 
if one looks down on a spinning or roving spindle and 
the direction of rotation is clockwise, then the twist 
imparted is right^lund. On the other hand, if, when 
viewf^ from the same position, the spindle rotates 
counter-ch ckwise, the definition is “reverse " or left-hand 
twist. When two single threads of right-hand twist 
are comfcin^ in twisting as in the formation of the 
mentioned tvsines, it is usual for the doubliitg 
or twisting spindles to rotate counter-clockwise. This 
is done fgr practical reasons which need not be discussed 
here, but, although this is the usual way, there are 
cases ip the twisting of textile threads where two right- 
^hami twists are combined ^wifh^the same direction of 
twist, f^me such definifion as the wove will help 
cqp^der^ly to elucidaU; the structure *of 
oonfplicated multiple-twist cords. 
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CoRDS.-^rn the manufacture of cords, ^ three or more* 
twines ire combined. Thus, if three twines, each of 
reverse or left-hand twist and made from two single 
yarns of right-hand twist, are combined together by a 
nirther process of twisting, it is usual to apply a right- 
hand twist to these three two-ply twines. When treated 
in this way, the finished article is termed a cord which 
is cable laid.” And, in general, in the twisting of 
such cords, each successive twisting operation is in the 
opposite direction to that which immediately preceded 
it. 

Whip-cords, fishing lines and window-blind cords are 
typical of this structure which, in general, involves the 
use of complicated machinery or else a long rope walk. 
The single yams are first made into twimjs and finished 
ss already described ; afterwards the necessary number 
of twines to form the cable-laid cord are united. 

The operation is a costly one when compared with 
the simpler process of twine making, but the cable-laid 
cord is a much more handsome product than the twine, 
and is admirably adapted for purposes where a smart 
compact and ornamental structure is dAircd or necessary. 

Box Cord. — Box cord is a very simple form of coydage, 
the method of manufacture being quite different from 
that of the foregoing laid cords. In the box-cord pro- 
cess there are two distinct groups of twisting operations 
conducted simultaneously. ITie single threads, of whighi 
there, may be from two to eight, receive the necessary 
additional twist by a corresponding mimber^of flyers 
y^ich differ in shape, however, from the ones in roving 
and ordinary spinning in that they are known, as en- 
dfosed flyers, i^ile individual threads are being 
twis^ ^he several yams converge towards, 4U\d pass 
to^ the ^e of another erifclosed flyer which pQp>- 
jtll^pfl)cess,4>y twistflig the compon^t threads 
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in the oppositeidirection to that imj|)afied 
threads by the two to eight different flyer?; It slMd 
be mentioned that the buildine of the Oomj^leted box- 
cord on the bobbin Ls accomplished by stiitab!% 
mechanism attached to the flyer. 

The machine is comparatively simple, andthe att^* 
dants need little experience beyond that of deteetiog 
broken threads and repairing them. It need hardly . 
»be pointed out that the omission of a thread from the 
requisite number in the group for the finished cord ^ a 
faidt the prevention of which constitutes one of the 
chief duties of the attendant. The finished product is 
termed twoply, three-ply, . . . eight-ply box-cord 
acceding to the number of single yams whidi ar(f 
utilized. Practically all clasess of fibre are used in the 
manufarture of these goods, and this method of twisting 
IS wgely adopted for the making up of comparatively 
^ht cords from fairly heavy sizes of yam. The |a^o- 
durt is used extensively for tying boxes apd large 
^k^ and thus serves the purpose of a light rope 
which IS a more expensive article. 1 

l^AiTlNG OR Braiding. — Special classes of linj^ and 
^rds Ere now made on a machine of an ingenious d^. 
Une^of the advantages of this machine is the fact that 
lengths of line can be made ; indeed, thora is 
gctically no limit to the length which may be made 

l^nAhine, which is complicated and costly ■ 
extensively for the prodJetion of !(i% ' 
iJST’ * large.variety of tdind «g^« « 

1,^ raqtmite number of thi&ds ftf the ditd an 
^ number pf IjolAins. ^ : 

^ carriers in the myb ine- yifry " 

^**?*^-^* ^ 
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loclc<!d in position and in the welMcnown 
plakfid which is characteristic of this class of godds, 
tils s*to«e of interlocking is formed by an even number 
^ Itt^iUps of threads, utually eight or more, and the 
moi^ements of these groups, or rather the bobbins which 
cmim them, are practically identical with the familiar 
"grand’Chain ** in circle dances practised by children 
and also by grown-up persons. Alternate bobbins move 
iinttciu% round a circle in one direction, while the 
r^niuning alternate bobbins move similarly in the 
c^jposite direction. Each bobbin passes those in the 
Other group first on the left and then on the right of a 
circle whose path is the centre of the two sinuous paths 
described by the two sets of bobbins. 

The continuous movements of the two sets Of 
bobbins in each machine form the elegant cord which, 
when jdaited, passes through a guide eye in the centre 
of the circle but in a higher plane. From this eye the 
cord rises to a pair of hauling-winch pulleys around 
which it passes a few times forming the figure 8. 

1 Finally, the cord passes between a^ pair of delivery 
rdl^ into a large box at the back of the machine. 
The hauling-winch pulleys and the drawing rollers, 
whk^h combined give the necessary firmness, are driven 
positiygly and accurately so that their surface speeds 
m^y coiitcide with the amount of cord which is formed 


p tlie gifide eye. 




CHAPTER X 

ROPES AND ROPE MAKING; YARN NUMBERING 

A CONSIDI RABLE quantity of the smaller-sized ropes are 
now made on what are termed “ house machines. “ 
These machines perform the same function as those in 
the rope-walk but they occupy a much smaller space ; 
they are adapted to deal with a great range of sizes 
although, in general, it is not necessary to use one 
machine for a largcj range of work ; there is such a 
variety of ropes in use that in a well-equipped rope 
works it is possible to keep each machine almost con- 
stantly on ropes within a small range of size. These 
remarks reftT, as indicated, to ropes which come within 
the limit of, say 2 to 3 in. in circumference. In the 
manufacture of the larger sizes of ropes, it is usual to 
use two distinct machines, one termed the “ strander," 
and the other the “ closer," and, although the house-f 
machine made ropes are often considered inferior to 
those made in the rope-walk, many of the objections 
urged against the untarred ropes made in the house- 
machine are more imaginary than real. 

Fig. 29 is illustrative of a number of machines of a 
•type used for the making of ropes in which twelve to 
forty-five threads may be combined in one operation 
during Ihe manufacture of a three-strand of a four- 
strand rope. The bobbins are placed in^creel flyers of 
which«there may be three or Jpur according as the rope 
is to be a three-strand or^a fouR-strand^one. The creel 
flyers mip composed of two parts, one of which oarries 
^bbins, and the oftier carries the hatding and 
twisting gear. All the tliree or fhe foSr ^rai$ds are 
^madew ihjp same tirhe ; when fortnuiH fh«w Win4 ih«r 

too 
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reflective flyers and converge towards tW top and the 
die w central tube where they are formed into a rope 
by the proper degree ofdwist according to the purpose 
lor which the rope is to be used. Finally, the finished 



ROPE-MAKING (HOUSE MACHINES) 

rope is drawn forward by a scries of hauling pulleys 
which also conduct the rope to the winding-on reel#ci 
bobbin, and by suitable mechanism the rope is wound 
into a lemperary form of coil. As the bci)bins are 
filled with rape they are removed from the machine 
and conveyed to special coiling machines whe/e they 
are measured ^hen nocessarj^ as they are made up into, 
coib suitable for the particular purposes d^ir^. A 
common length of coil is 120 f^homs. 

Aithoilgh the v^ous house machines represent the < 
latest deyelo{xrhents in the art of strandinj ln4 closing^ 



—the two essciitial operations of rope modem 

rq>e and cordage worics is provided not (^y with the 
various machines which have^been illustrated and des- 
cribed, but also with a well-equipped rope-walk so thi^ 
the products may include a great variety <rf cordage 
from the finest lines to the mammoth ropes for 8hi{>3, 
steamers, harbours and heavy hauling purposes generally. 

The combination of the house machines and the 
modem rope-walk makes present arrangements very 
complete when compared with the old type of rope- 
walk, but the apparatus employed in these old rope- 
walk machines embodies all the principles of construction 
which are present in the new machines for the same 
class of work. 

Rop>walks are, naturally, long, narrow buildings 
because the full length of the rope is in one stretch. 

The work which is conducted in such places and the 
type of building is admirably portrayed in the first 
three verses of U)ngfellow’s poem— 

THE ROPE-WALK. 

In thift building long and low, 

With its windows all a row, 

Like the port-holes of a hulk, 

Human spiders spin and spin, 

Backward down their threads so thhi, 

Dropping, each, a hempen hulk. 

At the end an open door; 

Smiares of sunshine on the floor 
ught the long and dusky lane; 

And the whirling of the wheel, 

Dull and drowsy, makes me feel 
All its spokes are in my brain. ' 

As the spinn^s to th% uid 
Downward go and re-ascend, 

Gleam the long threads in the sun; • 

Wliile within this brain of mine 
Cobwebs bright and more fine < 

^ By the b|isy udied are i^n. 
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At tiie rope-walk is a stand hr bank which 

contaiaft the bobbins of yarn, and this yarn may be 
dry or thired according requirements. The bobbins 
sue arran^ on pins and the necessary number of yams 
for each strand are drawti from the bobbins and passed, 
in^heir proper order for ensuring a uniform strand, 
through a number of holes in a “ register plate " immedi- 
ately behind the machine. In a modern machine any 
number of strands up to six can be formed at the same 
time, and hence there will be six register plates for the 
yams* For the larger-sized ropes only one strand can 
be drawn out in one operation. 

A machine termed a “traveller,’' is employed to 
draw out the strands, and this machine is provided 
with a series of hooks as well as a central spindle.' 
The strands may be attached as required either to 
the hooks or to the spindle. A rope-driving gear causes 
this traveller to mo\x on rails down the walk and 
for the distance required, and it will be evident that 
as the traveller recedes from the bank it will draw 
^he groups of threads from the bobbms and through 
the register plates ; at the same time the several hooks 
are caused to rotate, and thus each strand is twisted 
and hauled simultaneously. 

When the traveller has moved backwards or down- 
wards for the necessary distance to form the length o{ ^ 
strand, the strands aic removed from the hooks and 
attached to suitable supports until a sufficient number 
has been made for closing or laying-up. • 

Tp form tbe*strands into a rope, it is essential to use 
a or stat;ionary machine dong with the traveller and 

atqifait. TlieSationaJymsfctiine is substantially built, . 

ai^ iW » Fovided with a aentral spindle'aroi^ 

_ jare a* set of heoks— usually in sections* 

eWe^ Tt/fo wheds on «the centrpk ^Indle 



drive a numbd** oi pitsions, one 1 
mio of one wheel to half the j^ons 1 
t}^ iratio of the other wheel ^to the Other 
{mtibns is 54 to 11. Thus, the revdlutions 
I to 1 when the strand is on the central 
34 to 10 or approx. 2 to 1 when on large ho^s^^aiul ^ 

54 to 1 1 „ „ 5 to 1 when on small hoc^.^; r- ^ 

When the necessary strands to form the 
stretched between the stationary machine and 'the 
traveller, an extra amount of twist is imparted t6 
strand, ah operation which is termed “ hardenh^^;^ 
strand ; the amount of twist can be judged Oily by 
past experience, although it is common to give 
tions in the words ** harden so many fathoms**'**;^ 
other times the strands are hardened until the *h ^| |j»* 
form a desired angle. In all cases the strands 
be twisted equally so that the same tensile streW Is 
each strand. After this twist has been applied, all llw 
strands are placed either on one of the hooks iSr Aiithe 
central spindle of the traveller. A top-shaped Jii 
put into position inside the three strands— this tcifi i# 
in full view in Fig. 30, which, by the way, illustrates 
the faying ot a 23-in. circumference four-strand hawser 
with a central core— and the machines started, for a 
few Tevohitions. When the first make of the rope fe' 
^med, the top Is brought back to its proper place, 
few pieces of rope, termed tails, are placed round ' 
neudy-formed portion of -the rope, and these 
nOUectea and held in position by a bar as sho^an 
of th^ t^s was removed when the 
t^eu in to show thedmidied |^0f 
h^ween the top-cart and^the fraveOtf , ^e 
% BOW %rak8d to keq> tj»e rope twit tfc#* 

]!lie etrw>ds„the boojbl of 

^ top of the walk as «dr 



j rofflEted meanwhile at«a 
. lieinaH^ or lay of the ro]^. Thehooiialjj 

' hawser or cabfl^laid rope or a " trawl ^i^urp *** 

» formed ropes are again placed in portion, 


Fig. 30 * 

lAYlKO OF A FOUR-STRAND CABLE-LAID ROPE IN, 

, THE ROPE-WALK 

whole routine repeated, while if the warp is tpi 
of more than three strands, a heart must 
as exemplified in Fig. 30, upon which to lay 
f the strands. It will be understood, that the 

3{fts the interior of a rope-wait/* an^ that 
ii^lookmeto^rds the top of the walk 
'Sii^lilji^.li^atiimry mach:ne*is situated. 

W^kying is completed, Ahe finisikd ro|»e timp|t 
a cd|l ready tfor tnmsportatioiL xj^? 

aAk Affcm in rwvvtfinttiaf i’n 4’lkii 
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* house machine or the rope-walk, and for the odijing 
oi such ropes as that illustrated in Fig. it is obvious 
that the machine must be of substantial build. When 
such a large rope is complete and ready for de^tcb, 
it resembles the 18-in. circumference mooring rope in 
Fig. 31 ; this rciTC was 90 fathoms long and two tons 



^ Fig. 31 


VIKWS OK l..\RGE AND MEDIUM-SIZED COILS OF ROPE 

•height, and was coiled in about ten minutes by a 
machine sja-i ially designed for the purpose, 

Ropn chiving has practically revolutionized the con- 
struct ion* of modem mills since ropes art used not only 
as a direct diivc from the rnjw pulley on the engine a* 
motor^shaft, but at man;^€nterRiediat^ace9, and ha\'e 
related many installations of wheel-gearing. «Thcse 
thil-driving ropes, wlfich Ve invariably from to 2 
•in diamfter, are made extensively^ of cfittidt hen^ or 
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jnanjki. In exceptional cases more than (jiirty such ropes' 
arc used on the same pulley. The frontispiece illustrates 
a rope drive in which seven ropes each of 1 ? in. diameter, 
are utilized on the shaft*of a motor for conveying the 
^notion to a niill shaft seen in the distance. Other 
ropes are seen in the next rope alley. Somewhat 
similar ropes, but of a smaller diameter, are used for 
hauling in the baling press illustrated in Fig. 15. 

There are several meth<xis of numbering yarns, most 
of which involve a direct relation betwetm the weight and 
length. Thus, to quote six of the most widely-practised 
methods in the textile industry we have 


SUk: count no. 
Cotton;,, 

Wool; „ .. 

Worsted: .. 
Linen: „ 

Jute: „ .r 


s=lhe no. of hank> of H40 V''r<!s (*ach in I ll>. 

840 ' 1 .. 

SB ,, ,, skeins 258 I m 

ss ,, ,, hanks .. 560 ] .. 

ex ,, ,, leas ,, 300 ,, .. .. 1 

«lhe weight in lbs. of 14.400 yards 


Hemp is sometimes reckoned according to the linen 
system and sometimes bv the jute system. 

An entirely different method of counting or mimhcr- 
ing obtams in regard to ropes. Tlie system of yarn 
numbering foi ropes depends upon the numbcT of sl^le 
yams or threads required to make one strand of a 3 in. 
circumference rope. Thus, if 25 yarns are ri-quircd to 
form such a strand, the yarn is 2.->s. while if .30 yanis 
were required for the same thickness of 
yam would be 30’s, and so on. The tube througkt 
which the yarns are drawn is nearly half an inch bore. 
If the yarn number is multiplied by 5, ihyr^uU 
represents th% number of yards of yarn mi * . g , 
in tile above 25’s yarn there are 

. 25's X 5 =# I2S y4., „ 

Himes ^e usually designated by their circu^toencw 
iajbadies, and also by the number of strafids negleqtwg 
mbrnteji ^ i^^cquired.’ 


akHt468r) 



CHAPTKR XI 

MARKETING 

It is essential in modern times that goods 
plac(fd on the market should be as attractive as It is 
possible to n\ake them, and cordage forms no excQition 
to this rule. The acme of attraction may be said to 
liave been reached when a sale is effected more from 
appearance than from any immediate want, and this 
is the ideal to be aimt'd at. No detail which will make 
the g(K>ds attractive or memorable should be omitted. 
Carelessly made-up goods are quickly noticed, and how- 
ever high may be the quality of the article, an indiflerent 
make-up creates an unfavourable impression which is 
difficult to remoxT. 

Little things, insignificant in themselves, often form 
the nu('leus of ^reat undertakings. Mnemonic titles,, 
trade nami'S, distinctive labels and the like are all 
adopted to safeguard the interests of the maker, to 
guarantee his products, to spread his fame, and to keep 
his gotxls constantly in the mind's eye of the purchaser. 

WTiilst no great effort is necessary to pared up small 
articles in an attractive form, it seems hardly possible 
to deal with bulky articles with the same degree of 
success.# Nevertheless, several of these heavy un** 
handy arliries arc elegantly made up astis emphadxed 
by thf coils in Fig, 31, This is the usual way of maldng 
up ropes, and the sire of^lhe call dep^ds partly tiport 
len^h of the rope, ^tly upon the us^ ttr 
to be put, and pirtlt upon the thidmess, : 
topes are' to be cut up Wo defiifite 
108 



MARKEIINO 

^ of that length ; if other^nse, a conimon 

ni rope is 120 fathoms as already stated. 
t^^smUer coils, and the better grades of larger 
coils, 1 ^ often enclosed hi paper, while the larger ones 
Ve covered vdth wrappers of suitable texture to ensure 
the Wtivai of the ropes in good condition at their 
destiiiation. The coils themselves are securely bound 
as ex^plihed in Fig. 31 to prevent the displacement 
of the structure during transit or handling, and, in 
ad<i^ion, many of these largo an<l valuable ropes axe 
entirdiy covered by a cheap rope binding. 

A large quantity of ropes, cords and twines are made 
irto hanks or “ rands,’* as they are termed, on a special 
machine. For short lengths this meth(Kl of making up 
is very compact, very neat and ver\' convenient for 

marketing. , ^ . u « 

Binder twine is first made up into standard size balls 
which must fit the boxes on the reaping and binding 
machines ; afterwards they are packed in bales ready 
for despatch. 

Other varieties of twine are made up m the same shape 
of balls as above, but the sizes of the balls depend upon 
many circumstances. Large quantities for the retail 
trade are made up into convenient sizes to 
twine boxes, and again many are made to a specified 

weight. , , 

It will thus be seen that a series of balling macmrtMr 

wiH be required to deal with the making up of the 
Iwdnu in this form. These machines make iwat and 
ff^^t^raetive-loohing balls, the weight of whieh*may vary 
|r^:2 QZ. to 23 lb. each^ * u 

V Ihe mechaniAn by meansipf which the yam^is built 
^ is at once elegant and ingcniaus„and the 

^ide-Ua bali is q'lite satisfafttoflr if when commenci^ 
&^W8^il&4wlne, tife end is withdrawn trom^the rigw 
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^end. A tickej with the words pull out this is 
often attached as a guide. If the twine Is drawn from 
the wrong end of a ball, the continual difGiculty ei^)eri- 
enced in withdrawing the twine will be always remem* 
bered ; on the other hand, if the twine is drawn oift 
at the proper end, the correct running of the twine 
will enable the attendant to complete his parcel tying 
with the minimum of trouble and time, and enable him 
to give attention to other work in hand, 

Tliis inconvenience is obviated by a comparatively 
recent introduction in winding which makes an degant 
cylindrical structure termed a roll. This popular and 
efficient mechanism is the Universal Winding Machine, 
the various makes of which enable rolls of from 2 or. 
to 72 lb. to be made perfectly. The rolls are so attrac- 
tive, compact, economical and easily handled that one 
would not be siii prised to see a much more extended 
application of this useful form of package. - 
For shops and similar places, the smaller balls and 
rolls are made up in paper parcels of about 12 lb. each. 
The larger balls and rolls may be made up separately 
or in convonienf numt)ers. Sewing threads and yams* 
niay#be made up in small balls, but a more common and 
neater arrangement is to make them up on reels or in 
rolls. Neatness, facility for use, and suitability for 
intended pur]K)scs are the main points to be cultivated 
in order to secure and retain business. 
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ttownjyo, cloth 1'8 art. Suwets Ret 1/1 

first steps XR WORKSHCP ABIEHMETIC. By H. I’. Guiln. In uuwn 8 vo, 

limp doth, ab o ut 80 pp. ^ Ret 1/1 

wHrUTB MERCAMTILE ARITHKETTIC. Wuh l.lrmrntarv MFnsuralton. By . 

H. P. Green, E.C.Sp.T. In crown Hvi, clotn « It, with Kry, t»4f> pp. . ^ 

Complete Ixxik without Kcv, tioo pp , 4'6 Key ^■p.v.nely, L j net. Alvt in 
threeparts. Part 1 , 300pp., R'6 no*. Part II, 208 pp , 1 / 0 net. Part III, 100 pp. 

OOemVaOUSE mathematics. By H. W. Porritt and W. Nicrlin, A.S.A.A. 

Incfown 8vo, cloth, jaqpp . . Met 1 / 

ABIfflMmO AMD BOOh-XigEPINa. Dv T)i.> 4 itRowN. F.S.S., an i Vincent E. 
C0U.INGK, A.CM.S. lu two part-.. Part i, 124 pp. Part a, 115 pp. Rach in 

c rown 8v o, cloth • > . • Mel 1 / 

lAQAmOU FOE BUSII 48 S PURPOSES. By H. W. Porritt an 4 W. Nicrlin, 

A.S.A.A. I n crown flvo, liinp r ioth . » • Ret ft 

SAlH) MM BH OD^ I M ARITBUIETIC. By J oiin ) ohnrton. Rrviwd and Edited by 
G. K. Bucknau., A.C,I.S, (Hoas.l. NVw,^d Sularged Edit»r«. In iuolfcap. 

8v o, cloth. 06 do. ... 1' 

niBOinBCV’VPIDuMEIBOPSm ABlTUfEm By //wn Johnsto'n. T 

gown Svo. cloth . ‘ . . Met 1/ 

nr jMUTHMETIC. a aukle to the teachiri oi ArUhmeilc. By G. R. ^ 
PORPIE . B.A. In crown Bvo. cloth, 87 pp lA 

“"TORI AMD im ^ 

•% y s**- "• Mollwo PERKts, lo Svi, With numerous tUusuaUtna. . let fti 
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J iiamum ouBsnn. By b. h. CMmt, 

iUuMrAKt . » » • _• f , • , * • . • JW 

KLBCfnUOlL OromEERIXO. For Trdinlcal Sttideots. In 

(firtwi tllu»trat«>d . » . ; » ^ • • • Vfl 

fBE HIDE RULE ITS OPERATIONS ; AND DIGIT RULES. Pocket «u . R«t 
fBl lUDB RULE. A Pnetical KintnL Illustrated . . Hi| 

BOOK-KEEPING AND ACCOUNTANCY 

nui mn n book-keefixo. nr w. a. iutchuu, a.c.p., i. 

rmwii I I 'tn, i>>i ........ Rst 

PRIMER OP BOOK'KEEPDiO. fiK^ruiiirlily prepares the student for the study of 
iiirirr r|jbjrat>‘ tr' ati.rv In unwti 6s'<), clotli, 144 pp. . l/S. AuWBfl, Rtt 
EAST ESRaSES FOR PRQCLR OF BOOK-KEEPINO. In crown 8vo, 48 pp. . 
BOOK-RkiiriNG FOR BlUinnikRS. A hr^t uitir<u‘ iii the art of up-to-date Book* 
kurpiiix Uiili Ati'.vki-fs ii- ine txeitises. By U’. E. llooPkR, A.C.l.S. In 
a>mn Hvo, rloth, 14I* 

TIB ELEMENTS OF B06K-KEEPlNa. By W. O. Buxton, A.C.A. (Hons.). In 

crown Kv u«tti,ts7VP E^ 

DOOI-KEEPIRO AND COMMERCIAL PRACmCE. By 11 . H. Smith, F.C.T., 

>■1 I SI. In I Qiwn (l'»t .. i'2 pp 

BOOl'BltlsPINQ SIMPLIFIED. lli'iroUKhtv revivxl edition. Bv W. O. Buxton, 
At \ (IPrtis I her w, Kvo. 104 pp. 8/8. Auwm, Net 

ADTANCED BOOK*KEEPINa. In i-fown Bvo, einth, 187 pp. ... Net 
BRIBER BOOK*KEEPlMa AND ACCOUNTS. Bv M. VV. i>oRRiTT and W. Nicklin. 

A.SA.A. In crown 8vo, utith, 304 pp., with many up-iu-d.ite iorms and 
tacsiniile dorunients ........ Net 

PULL COURSE IN BOOK-KEEPING. Bv II. W. I'oRRrrr .and W. N'icklin, A.S.A.A. 
Ihis Winnie consists o| the ptpnlar ti xt-Uiok //tiAer li(Xjk~kfef)tHg and Aecounti, 
to which has been piofixcd a section on eleinenlary ikxik-keeping. In crriwn 8va, 

cloth eill. S40 pp, Net 

OOMPLBIB BOOK-KEEPING. A thorouc'ilv comprehensive text-book, tJealiiiK witli 
■ __*»»<lT««»»cnts<titiesuh|ect. IiuMwi. 8vo, rimh, 424 PP- S'-Bet. Answers, Net 
AD?AN(MSD ACCOUNTS. A iT.ictwal M.11111.1I for th** Ailvunced Student >i'id riMcher. 
lldited by KuorR N. Carter, M tAim , I- r..A. In demy 8vo, cloth gdi, 988 pp., 

with many liTtns and fjcsnu ile document- N^ 

DIOimABT OP BOOK-KEEPINO. A I*ra<iKj| fluule .n.d B'Hik of Reference for 
Tradiers, Students and 1 t.m niioueis. By K. J, PuKirRS. In in-nv bvu, cloth 

gi l t, will lar.m.iles, ?S,* pi . . N^j 

BOOX-KkKPOfQ POR RETAIL^S. By It. W. Borritt and \V. Nicklin, A.S.A.A. 

In cri'iwn 8vii. cl-'th. 1/4 pp ..... Net 

ADDmORAL EXERCISES IN floOK-KEEPDia, Noe. I and D.' New Editions. 
— • ■ ■ Kach.8d.net. Answers, each. Net 

3 TENT CARDA Eirm. and Inter, Per vt . . Net 

KKAUNAHON Npm ON WOK-KEEPING AND ACCOUNTANCY, by f. Blaxi 

^ ^ m . sn ]ip. Net 

BOTH BOOK-KEEPINQ. With illuMrativc forms and exeuiiies. In crown 8vo, 
clo th, 7: pp 0^ 

lA L A W CIMp AND SELF-BALANCINO LEDGERS- By C. A. Moss, ^C.I.S. In 
dt gtjkB vsi. >4 pp .... Net 

EOOJWaEPDia ip ACCOUNTANCY PROBLEMA' By ’c. JonnsiiN, F.C.LA 

In crown Bvis, cloth mil. iiJ pp , . , Net 

^*^D8CRIPT book tor BOOK-KEEPINQ. In crown 4to, stiS paper 
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contisi n| • t’ash 

AYQM XXERCI 8 B ~ 


BOOKS POR BOOK-KEEPDfO. Spec lallv niled and adapted 
contained in the I Tuner of Uook-kceaiig. The seta 
* ’ ^•***‘ ’‘ *’“*1 Jt^uriialixedger. Each 

- DOOK-KEEPIHQ. Siv-cMiiy adapted tor the eser- 

eues m B»>/h ketptHs i>mpitfied or Ailaanrtd9Bonk-kreptHf. Foolscap folio. 

J?** .“^^cip*** icrouN&cY“ iSftS! 

a«;aa hv ijin .,|..ih, 4^,,. ' . * . Rit 

W; ^ JO BEADAimfikUNDERSMIHD THEM. By Phiu? 

» L" ' "‘•'-.Sirp- With 2 b inset Balance Sheets Ret 

IE A QUAlXIED ACCOUNTANT. By R. A. \V|rrY. ASJt.A. 
III. •InrrownVi ,cl'>th, laopp. • . Net 

BanuUMO’LnF. 


BXAHOIATKni 

AS.A.A. Sit« 6 l 

BM^Nt&IDBTS; 

, S econd Edition, 

AlCGpONTANCiB By F. w . Inx1 

- 

’ MANUAL. 

. tjo pp. 


V. MCJV. 


In demy 8vo. doth, 

. .Met 

By C. H. Kirtom, A.C.I5.. F.IncAT. 
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AQDCmO, ACOOiiMTlHG ASD BAHXJXCL By Framk Dowur, A.(1A., nA B. 

Makdxnor Harris, A.Li^- lu u«<iiiy livo, rioth Ritt, 328 mx . | .III 

ntnOIPliES or BOOK-Samo EXFUDIEII. Bv l. H. HrurMRy*: ti« CM 


8 vo, cl<'th, 120 pp. 

MAXUrACTUBlNa BOOK-] 

demv 8 vo, cUnh Rill, i :o pp. 

PBAOTUiAL BOOK-KEEPING. 


gg 

AND COSTS, iiv (• Johnson, RC.I.S. in 

NH I/I 

Bv tbp «:anw Aiitl»<>r. It» dfn(\ rl- th, Jio pj>. 

Net V' 

DEPRECIATION AND WASTINO ASSETS, md tbeu Tmtmeot In Computliig Abour] 

Profit md Lou. Bv p. |>. Lfak^ I A-A Ind. , u >lti Ks.i, .<>7 pp. Nit Itt/I 
XBB PBINGIPLES OF AUDITIMO. Bv F. k. M J>i 1 ai lv, 1 i .A. li. .n n^v hv >, 

doth (till ,' 222 pp ... 1:1 « 

COR ACCOUNTS IN PRINCIPLE AND PRACTICE. Bv A. CurroRD Kioowav. 

A.C.A. In (icinv bvfi, I li>th »{ilt, ijiMT- • • A“ 

C(tkU> BONE ACCOUNTS AND COSIINO. A Pncbral UnnitRl for Ottomli, 
Aoooontanta, Book-kupirs, Etc. Bv G. \\. Jxir. in tinny lvi>, cloth ipiU 

OOI^aStT accounts, a complete, Iiradieal MamhJ I m thr iwc ti( t'lTit isit In 

Limited Companies and advanced students. r>\ Akihi'k tons, F.t. IS. In 
deinv 8v<i, cloth Rilt, pp S-(ond ■ ■ Nil 

THE ACCOUNTS OF EXECUTORS. ADMINISTRATORS AND TRUSTEED By 
William B. Biiilups, A.t \ (Hons. Inter, at.d I. 1 .. 1 I 1 . At l.s In >ii ..iv So, 
dotb fjilt, t'.j pp ... . . , . N« 

RAILWAY ACCOUNTS AND FINANCE. The k.«ilwiv C-.inp.Mnes (AnotMtN and 
Return®) Act, lyti. Bv Alun L. NI'Wiiook. A K C In dnnv »v... ( 1. tU 

iHE'/Al&aei ACCOUNT BOOK, t ompil'tl by W . G 1 )«>walky. B A A ‘Simple 
and ojncisc System of .^vefiuni K«’epmR, * !' Ih, iof> pp vtoli jnter.'avm biotPi^ 


IHE^mMNAL ACCOUNT BOOK. Bv the .ime Ambor Sue, ijJ m bv 


half leather, 106 pp , with ii.lerleavnl blotiinc p.vjxn 

THE “EFFICIENT ” CHECK FIGURE SYSTEM. II f> 

8 vo. 22 pp 


Morton In dniiv 

. Nit 


BUSINESS TRAINING. COPY BOOKS, ETC. 


COMMERCIAL READER (Jonior Book . 'Mil 
With over 7 '> lO’isir tiion., .•40 m 
COMMERCIAL READER (Intermediate Book'. 

crown 6vo, ri Pi, .'i" pi " ' « 

OOMMOCBCIAL READER (Senior Book . > t 

• Ctinl.ilii.s over I'xi bUi k .tf'l v\ .!'• 1 .1: ir^ ' 

OmCE ROUTINE FOR BOYS AND GIRLS. I> 

FIR^ £Kbs IN BU^SS TRAINING. 1 

8 vo, limp Cli'th, 


! pnpj.tev. Bv I . w. (HAMUIRI 
■f M t' nf If mil' linbPtriis 1« 
M,.|rn 


■if,.Ju.U'.n t . M .'leri < 'I merce. 
•u, InRf'Wn hv. eliitii. pp. • 
three - . 1 / 1 '* h !'■ ' I' Wh kvo, 

Each 

\ 1 (wiiisoi, A.cis, 

.ir I CmLiNt.f. 
..itii.l' (‘Jiniueioial 

. Nit 

1ST ]• ( OLLINUP, 

(iiininerrial 
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COUI^^^OUSE ROUTINE. ’ lr.t YearN Courre. I‘v 

A.C.I.S. In cr -vvii bvu, cjotli, vv.” 1 . 'tr.!” •• . ' *.‘i' . 

COUl^V^UIffi ROUTWE. ’2nd Year’s Course. Jw 

A.C.I.S. In crown. »vu,t loth, will. r. ‘O' a. u i c ^ 

XHB^'pS&CIPLES of BUSaNESS. I’p ^TFi'iiEHsnN, M \ . M'.om.. 

PiUl 1 . Intpwii Sv>, 11 , 2 ir PP .Nit 

oo^im mAcE; I'yV.k.t.VH-'e-^- 1„ ..VO. ^ 

ao^pp- 


1/s 

1/1 

e/e 

t/l 

I/I 


■ow'tomOTMOTEMmiiao. 

,aH^s B Kfeimss IMOTlb. liv i "ifi- V, 

doth, 10b pp. . ’ 



WMlWllPBilll ATOBtHITHODt. By W. CAitmti, Chartered Secretarr. 

In tw o ynnw. E 4 h t/t Kth O mpiete. . . . . . . • Mm 9 h 

mmat fO qoutmu V By UwAme Author. In 

ervwn Bm, cloth, abrtut ito pr>. . lit V- 

A OOOBII IV irainm TBAO^O. By C. K. Bucknall, A.C. 13 . In crown 

fAotShjfoSSaabum fOBMS. New. R<'v^, and Enlaripid Edition. Thir^ ^ 

ftve M^ate form* in 

Form* vparatciv. per dm M 

i nvmil BOOK or rAOBnilLE OOKKERCUL FORHR in lar«e prMt 4to. 32 pp. 
VAOIIinJI OOHPIJIT FORMS. tti>ity>iour •i-paratr m envelope . Ret 

For m* •eparat'-iv, r*rr di»7. ifel 

**119 KBA >* BOOnMI OOPT BOOKS. Bv F. IBklis, F.C.I.S. Civil Service 
Style, In thre^ bonki, Junt-nr, liit> .Kie-li.it'*, and Senior. Karh in stout puper 

cove re, larue jx>it 4to, ti pp 

BOnVBII TBAIVDIO imCiaE BOOK. Put 1 . By Jamis £. Si.adek, M.A. 

MAWIFIOBIRjUEnBBI AID EZERCtSEl In rovd ■]>> . .Bat 

OfflCK jS O OOFf BOOK S, Hoc. 1 , 2 . aal 3 . I*.i' m larfrr post 4to, 54 pp. 
MMMCMIAL BAVDWUnva AID OORKESPORDENCE. In ioolacap 4to, 

qtiart er cloth, 80 pp. Bet £/- 

BOmHi BAIDWRIIXVQ. Seventh Ediiion, Kc\i H. In crown 8vo, doth, 

■OW^^WSDK A 0000 BAUD. By B. T, B, Iiollivgs. In crown 8vo, oblimj! ^ 

■AlUiioX FOR OOMMEROIAL mCHERS. Bv Fnrn 11 all, M.A., B.O)m*J ^ 

F.C.I.S., etc, In crown «s'<i,il-*tli Bill, roo pn Wat S/t 

not BUIUBtS QIBL'i BAVDBOOK. B> C. Oitsiioi.u. .M.A., and D. W. Wali^" 

Foreword bv Sabah BxRNHARni. In ir.>wii 8v t, cl ith. 170 pp. . . Hat 1/i 

T8B .B 0 T*S BOOK OP BOBDnSS. Bv the wpic AtilhorH. !• uwnrd bv Licnl." 

Pen . Sir K.S. S. BAPewJ’owrti li. cr'-wn .nv.>, tl-.ii. 171. ini Hal g/_ 

•onilfl HEIBOD8 AID SECRETARIAL WORK FOR GIRLS ARD WDMEV. 

By Hum RRVMARn. M.A., In irow., dvo, <;<jth, /ipp, ... Hat 1/i 

m lOVIOR WOMAR SBCREtART. By Ahmf I?. Dav«. F.Inc.S.T. In 

Clown 8 v->, flot h, 100 pp., Hitli Ulii>tiati<Mw . . Hat l/S 

GUra: CBEIR SIG^ AHD OBUOAHORS. Bv Epwarp A.‘ Cope. In 

lo idicap 8 vo. rlot ti, iOo pp t/j 

OUSDI TO BDSDinS CD^MS ARD PRACTICE OR THE C OR T IRER T. Bv 
EMlt. Havikr. In crown tivo, cloth, lAr pp Wai a/a 

BOW TO Oil A ntUAnOV ABROAD. ' Bv F.hil PAvirs.’ In rr .wn Bvo/cl "h 

OORTORAnOR CLERK. Bv f B t akrinctov, F.S A A In ^ 

crown 8vo, cloth will) ilIiiAi>«Uons ith |•t) ' w-i i/a 

rOP^R OUIM TO lOURHAUSB. B\ A Kingston 4tii IMiikhi. In crown 

nv A IUK.,.;M.J.i.."d “ 

B. K, Corx. ill crown 8vo, cloth, 180 pp 

CIVIL SERVICE 

Civil S^vfce. In rnwn Mvo, N] pp. 0/ 

oorrao BATOICRpr. ORTHOORAPHY: HARDWRirwa. et;i. Bv the' ®'‘ 

All) cm BOOK. By* if T. * 

SinSi WSSS ^ OOFTIRQ FORHi 

™ Books I tad n. EijTfSSrcap ^ 

CROW TOTS. Two’SerK each “* 

OmLOBmAy^OK^ Bv>.j;\^Rtiv^',Pn>N’. iJ'crowii JS. 


doihiojpp in crown avo, 

CSnrnjJpK^RjnSAf WRnnra. By Apow, M.A.* in crown 8 vo, Imip 
RTUM^MSsAT WRiraO. F- FrAcnen* lncrQwn8v^^’64pp.\paptf |m 61 

Edited bvAitHotR^tJ? “* 

_ _ y»A.*WSOOd . In wHcn 8vo, rioUi. jao pp . fat Wl 

SJMI|R|OBnPKlCII WBinM. By W aitir Shawcrom, B.A, In crown Swo^ 


P??! fS 



WMinO. Bv W. J. Wwtan, U.K.. 11.9c. 

®'^cloth. Ito .0 . .MI/I 
BETCIS WRITDIO. Bv .\ J. Ia«r>ii(i Jnwi*. in ermra •«>, 
cJotn, 144 pp. . ^ 1 jl^ 

“RSSl ^ ”P““® ™ 

WESTON, M..^,, H.V. ibiii»..i. In crowtt Nvo, c^tjh, 144 pp. . . .MI/I 


ENGLISH AND COMMERCIAL C0RREa>0NDENCE 

flRCT STEPS IH COMMERCIAL ENGLISH. Bv W. J. W Vsto.h, M.\., B.Sc, (b»tl.). 

► In crown 8vo, limp cli^th, h« < p;i. . 

Fmn GTEpS or OTSOIESS letter WRITINQ. Bv Fs»n Hall, M A.. li.Com., 

F .C.I.S., etc . In crown Sv >. Itnin r'<rth, K» pp Mil 

guide to commercial correspondence and BUSINESS OOMPOSmOR. 


By W. J. Weston, M..\.. B.n-. iLimi.). In (ruwn <1 jUi, i4f» pi'.,wxil» nuiiv 
taesunilf* D>inrn<'rri.t! 4 * 


HARUAL OF COMMERCIAL ENGLISH, fiv Waltcii ^tuwcRn«», B..A. Inrlodini 
Compositioa and I’rtm Wnti'if* In n^wn rlxiti gilt, J14 pp. . . Ha, 

BOW TO TEACH COMMERCIAL ENOUSB. Bv WALTru SiUMxRim, B.A. In 

crown 8vo, cloth eilt, tiv» pp “ ‘ 

OOMMERCIAL.OORBESPONOENCE AND COMMERCIAL ENGUSB. In 

cloth, 27i pp. 

1 MERCARTB2 


Comjwsition and I^ tAtih W ntrit; In navni Sv*., rlnin gilt, J14 pp. . . 

'll. B..V. : 

RM 

1Vi>, 

! CORRESPONDENCE. In cr.'wrii fiv.*, cl-nh fi'f, .*no pp. 

FIRST STEPS or BUSOTESS COMPOSITION. Ldiod l>y K. W. iioLiANo, M.A., 
Miic., LLI). In crown 8v I. Isinp Cl tli.Hopp. .... Nk 

ENGLISH OOMPOSmOH AND CORRESPONDENCE. By J F. Davis, H.ljt., M.A., 
LL. Ii. ( 1 /iiid ) In rr>nni .. I ' tl.ii’.pp . .... Nil 

A GUIDE TO ENGLISH COMPOSIHON. By Hu- Kcv. J. H. Bacon, tu pt>. cloth 

Net 

X' w Vrlituin, RrviMrd tiiti i.nl.ngftt by C. I>. I'I’Nciiarh. 

B.A. (Lotid.l, In ct*>wn .Sm.. ilolh. 144 pp. ... Ntl 

ENGLISH GRAMMAR AND OOMPOSITION. Bv J W i.AroN, M.A., ILSc. 

( Long .). Ina'wn Av'i, (l<it*i. . . Nat 

gSUr>BEIf EXERCISES OT ENGLISH (Ki-Iurin M'-iikmI) In criwn (ivo, lunp 

cloth, 80 pp Nn 

B 01 R 8 OF LENSONS ON ENGLISH. In crown 8vo, c.oth, rol pp. .Nat 

PUNCTUATION CHART. Size 7|i2i. by '>{ la , ino-i-'icd on card eyrlrtlod and 

stnin* Nit 

PUNCTUATION AS A MEANS OF EXPRESSION., B> A. M. Lovkll, M.A. In 

crown 8 vo, cM h, 80 pp Nil 

Si-rvk p, page 4 And ali^vc,) 

STUDIES Of ELOCUTION. Bv K M. < .ihiumh n i \/rr, Mark Ki>htnymf, With over 
100 selcctioiK »<.r Rcrilcts and Ri-.ul»'i>. In crown hv', doth gilt, 770 pp Nat 
POCKET DICTIONARY. Koval 4401-., 4 1,.. iw 4 m .ci.-th r it, 464 pp. . . Nat 

noMyneaniai. DICTIONARY. lu Io»>lv: 4 p 8 \<>. i>apcr boards, 191 pp. . . Nrt 

BOOK OF HOMONYMS. N^ith copi'ms lixrra^r^ « 4 i lloniOjfriieoMS, and llorwu 
Mionoiis Words and cl>.ipii-rs on Onapoiuid Hyphenated Words, etc. By B. S. 
Barrett. In rr^^wn Svo, ch.ih, 403 pp. M 
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COMMERCIAL QEOQRABHY 

FIRST STEPS % COMMERCIAL GEOGRAPHY. By } SrtrHnuM, U.A., 

B.Com. llicre are ib maps and diagrams included. Inliown }vo, limp cloth, 

THE* WinSB ISLUi in osiwn 8t^ 
lytpp., with 34 coloured majH and plates, thrciMadt and whttefiWl|Q 

m— or THE BRITIS^ IMPIRB ABROAD 
fOMP M i OOUNTUIS. In crown 8vo. Joth.j^ pp.. with jjaaoloured i 
and j» blach and whne maps, and end-papo' . . Nat !/• 

ISnnBWaALiBOrHtAPBT OF THE WORLD, io cmrti ifo, 3 Sd 

about 90 Riatw «o<I plates . . • • • • • * W 



MTEg 0» OOmiKRCIAL OBOGBiPBT. By W. P. Rum*. 

M<y>in SuM^fin iti. , cloth. laopp. . .... 

oomin^ AfUs OI^IBB WORLD. In crown 410, rlutf , 138 pp 58 maoi ^ 
and*Jtplarui.)fv ir xi ^ « 

lOOIIOaiO GBOORAPHT. (*« "EcoKoiiici- brinw.) ‘ 2 i 

COMMERCIAL HISTORY 

TBI ELEMERT8 OF COKKERCIAL HISTOSF. By Ltko Hall, it. A., B.Cotn 

L.(,IS 111 rrowii hvo.jt-.jh, 164 pp. . . ^ 

(XmMm^mmBY. Bv J H.% MA«CHAMf M.a; in irown 8vo; clJj! ^ 
^EdWOMIC BBSTORT. (S« " l.covoimcs** b"tt>wj • • • . J/ 

ECONOMICS 

B.A. IncrOMSyo, 

tOIPE ID rOLinciL EOmOIIY. 


Ili-F.H.S,.ic.»,W.n.A 

“““"J Or'iWOLAIlD: A StiidT la SodS 
Dl^opmflnt. Mv II. O. .VKUH.irn. M.A.. M.G.ni. In dfmy B^doihgS 

“ Com. 8?^ 

OICTOMARY OF EOIKOkc AND BAJIKiNO TEEMS. n'v VV I wksTov M?" 

"® mHPHO*ES.' By Jo.,, u.,' m!!? 

T?;? wraw-rar. «v J 0..8 j: a.,„K, , m.a.; f.s.s. *fi 

' b!!? 

Hat 

BANKING AND FINANCE 


m 
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D IJt ilTril .rr ™ ACOODHTS. By J. !•. 


dmiTT.. pm "■ ‘'•'f “■lion, R.v..onl, 1„ d.,„y-8w, 

3vw:8fSS“ uw.«c-A. 4- 

UHBBI nceiirtk Lbv W. V t”’ fr -".'.PF - . »* 
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BOXES, GRATUITIES. TIPS, ate.). The Preventioa of Corruption AoU 190 S. 

By Albert Crew, of Grav's Inn, and the >>outh- Lahltrn ircuU, Ii,trnuer-{ii‘ Imu‘ 

In demy 8vo, cloth Rilt, 108 pj*. ... . . . Nat A*- 

INEiUBITED HOUSE DUTY. By W. L- . Ssi lliso. In d' niv .'ixe, 1 1. .ih r ' r , <57 pp. 

Nat 12/1 

THE LAW OF CARRIAGE. Bv J. 11 R Suriitv«. B A . e' the MtJJle lemf'ir. 

BdfrtsUr~at‘I^. In d'tiiv 8vo, rl th r It. 140 pp. Nat A'- 

THE LAW RELATING TO THE CARRIAGE BY LAND OP PASSENQEBi 
ANDlALSt AND GOODS. By S. U. l larkL. tne .W»a<Lc J rmf> \ RiifriMcr- 
* al-LatP In demy 8vv), cU'lh i;i!i, r'O pp _ Nat 

THE STUDENT’S GUIDE TO BANKBUFTCT LAW AND WINDDfO UP OF 
COMPANIES. Bv F. roRTfcR Iaus.h, UA, 1 . 1 . B . /jarmLv-ar- /.Jir It 

crriwTi 8 mi. cloth Rill, Tqfi pp. . ... 

BANKRUPTCY. DEEDS OP ARRANOEMENT AND BIULS OP SALE. Bv W. 
Valentine Bau., M.A., ami G. Mills, B A , liurruUri ,tt‘l ate liiinl Kiliti ‘ti. 
Revised and EnlarRed. In dunv fcv'*, cl.'ili r; 1 i, v »4 I'p. • • 2 ** 

FARM LAW. By M. G. Johnson In deitiv «u.. ci'.ih rh:. pp . Nat 
GUIDE TO THE LAW OP LICENSINa. Ihe H.imllvH.iv f -r m l.u.-ire >1 >1 1 t. 

Bv J. \Vn,Ls Thatch 1 K In deinv .S, \ <lot»i c»lt, i .- pp . , J*** 

LAW OP nKPAms AND DILAPIDATIONS. A U.imlbo'ik f -t StmleniN ami IVac- 
titioners. By T. Cato WoKSioin. M \, LL.D. L* trown ‘^*"**‘•*'^'*1 

tHe^iIaS' OF EnbofCE. A naiKiiKiok t r .uii 

W. Nbubhard Hihbirt, LLD iI/imD. Hirr^stcf Ml ax, ■•/Me Middle 
In crown 8vo, d'ltli Pilt, 144 IP- S''<oii'l 1 o • R'’^' ’ * *•* 

THE LAW OP PROCEDURE. A llimlbook f .r St i.l-nt^ an 1 I'lactitioners. »Bv 

the same author. In d-’inv Sso cl'.th R.'l, po. . • _ • • 

HANDBOOK OP LOCAL GOVERNMENT LAW. By J. "n-ts Thatcher. In 

Urae rrowni 8\o. cloth gilt, 23 n M' 


78 


Nat S/I 


S/- 

S'S 


t/l 


s/- 


Urge rrowni 8\o. cloth gilt, J'iiM’t' • TOTtnmwirw' aim 

THE LAW RELATING TO THE ClfflJ) : nS PROTEOTON. ®JJ£ATICMI. Al© 
EMPLOYMOh!. By R. W. Hoila.nd, M.A., .M..‘n., LL.D. L» demy 8vo '■ 

BCdim tax' AND SUPER-TAX LAW ijlD CASES. t-Sec p. 8.) 


Nat S/S 


Nat ■/- 


fOREIQN LANGUAGES 

HIENCH 


_ _»s IN FRFJfCH. Bv /S > .ECTf ILV. AnJN^nt^# Frendi 

rp.iW'Jnh'A'ahMMrv. IiIiMuuhI. In crown jvo. Imip #l]i, 64 P 1 » . IW V- 

tRENCB COURSE. P»rt L In ernwn 8v». ifo pfJf, limp ei*» . » v 

111 2 voN. ■ PBrt 1, 8 8 art ; I\jps • jgj gg 

a 



wuaSl^ASSumu'‘mi moMmetsBAiu. bte.'j. kmlev.bS. ^ 

• in ORnrn Svo, i}t pp MV- 

OVmiODljiffVSnOOMKEBCmnra B> r . MAcsDen. lit crown 

»v o, ctoth, Tft» pp. ... . . . . « M !/!■ : 

wuK€Mmaja aid noutH-nunoB ookubcuii ounovABT. b* 

F. W. Smith. In crown 8vn, cloth, ^76 pp M 7/t . 

nCB tBOnVB U BOl LM IT ni ORAIDS VASUDZ. By P. W. If. 

Dhahiii. M.A., M U 1*> rrr>wn»vr<,Jimp doth, pp. . M ML 

WtBMMmiAT. nUOrOB OBAHHAB. W. M. UtAnn, a 4i L 1% 

crown evo, doth xtU, rM< pp VlT t/i 

BAPD M RH O B OP BM PU rD g) nUSlOB 00IVZUAT1». By V. P. 

limtRO. In crown 6vn, cicth, loa np AW V* ' 

ttADOAXlD nUDfCH-EBdUSH 00liM£B0IAL OORREBPOIDBIOB. By 

M Atintcn nrw vtt Itwrowo *vo, i^x* pp |il M” 

fWCB BUflIEII UETTEBS. Fir«t In crown 4to, ta pp. . . M ML ^ 

IBBOB BU8IKBM LEPnOU. Bv A. H. Ukiinaarpt. Ssbt. In 

qnwn »vi>, 4^K pa M lA 

OOmBBOAL OOUISPOimOICB a FOXCB. in crrwn Siro, cloth. 940 pp. M Ml 
MBWIAIHLE OOBEESKMDBIGB. Ennh-4i‘Fr*>n( h. Iiurown Hvrf.doihasopp. M Mi 
■ODIU AID BZERCmS Dl OOHMEBGIAL nOICE By E. T. Giirrmii, U.A. 

In crown flvo, clnih, tOo pp. M Ml 

IBnOB OOMMEBCIAL PHBASES AID ABBBEVUTIOIS VITB TBAISUTIOB. 

In crown Hvo, ii pn . M. 

rtnOB BUniBM oonvebsatiois aid imtebtiewa In crown 8vo, Bo m., 

Ump dtrth . MM" 

BEADOlOg H OOMKERCIAL FREXCB. Uith Note* and IranilatKiiu in Englah. 

In crown Bvri, d< th. tfii pp Hct 4g/> 

FBEMOB OOVMERCUL READER. In crown f>^a. doth, aoB pp. . Itl Ml 

nouiH-rRiaiCH and frencb-enolub dichoiary or busubsi words 

AID TEBMA Sta- an hv nm., doth, ronmicd nrnnr*, J40 pp. , Nit Ml 

VEST FOOXET LIST OT EIDINGS OF FREICB REOULAB AID AUHUABY 

VEBBL V^ith Note* cri tbo Partkipln and ihu liifimttve. Sue al in. by il ui. 

4Bpp. ..MW 

GEBMAM 

QBUUI 00UR8B Part L M net. Ootb . . . . M 1/- 

BXY VMEBHAI OOURSE. In crrtwn Bvo Eat 1/1 

PBAOnCAL QBRMAliQBAHIlAB. In aown Svo loa pp doth w Ml 

BAIT LEMCnii H QEBHAI. By J. Bithrli., M.A. lu crown Bv’o, doth, 

Ii6m. . . M I/I 

BAn OEBIIAM OOlVEBSATICHIAL BENTEICES. In crowi> Bvo. v PP. . M W . 

AlglWP agUUI OOIVEBIATIOIALEIKBCISES. In crown Svo, 33 PP. M W ' 

nmni* vade kboum or osbvai colloquial ooitebsaI^. in 

crown Svo. doth M 1/1 

HAMHAnOI ions m GZBHAI. Bv a. llAROKaAvu. M.A.. }>h.D. Clo^ 

PAPUS WITH MODEL AISl^’ In aown 8^ 

mEBMAN OEAMHAR.' By J. Bitiieu., M,^ In crown Bvu, cloth 

D IT IB VI EW A Noi. I'and i u'erow^ Bvo’ Ump'eknh! ^ 

Un^An^^EU^' ^itSlRBSTONDEICE.' By’ Uwu Marsh,’ ILA.. *ln ^ 

crown 14 1 PP . .MM* 

OOMMEBOAL^IumPOilDEICE W GEBHAI. In crown ^-o. doth, 440 pp. M Ml 
EBOAlipjl CHtEBSPOIDIIIOB. Englub'Gcrman. In aown Svo, doth, 
sso PPT^ .k • • . . • M Ml 

I BP 8Di\W L ETTERS . Mnes. Un crown 4S pp. • . lit W_^ 

\ l^UMB^LEmBS. By AlkII. Second Seri^ In crown S^ 

m (nBH&liOLiaM009IBBClAif»^^ fu'erown 

doth . .1 M 

^HBASEA M crown Svo, Jh pp. . 4 ^ • M 

WtADEB In crown Svo,%tb, aoS . . M 

JELaiulAI. WithNotca^TniflatiooainEofliah. 

.t- 6 m., rounded corners, doth, pp. . 'TT5>i 
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8 FAH 1 IH 


lOTSg OR spiuosi bV Atww’atmr. 'floth. 


BfCAlToiio^; In‘croir;«lvo:cS!: 

•»< bnfBltt. 8^0. R. lUcpOMALO. 

SS SSi r ^ ft MSSyjSRSSH In crown Kvo. cloth, 140 np. £•! 

HOTAL«Or SfAnSB OOMMEBCIAL OOBBBSFQIDOIOL By 3. H 

f I wi’iiiyTiTZj L ^*:.^*"** ’**' *''' - t ^ , III 

BythettwAutllf. 

In crown 8vojcii)th, 107 pn, Jil 

IPAira OOniRROUL SEibES. By G. R. Macdohau.: Id ‘ crowt; •vo.'chS: 

■unoiK* B anaraujUL sparub. With NotM and Tran*laUoc« in £nfl!!lh! 
In c rown gyp, c lot h, 00 pp , ... 

R 4 B !5 FintScrifs. In crown 8w, 1j pp. ! .* ]|S 

IPOIlBBUIBIULEIlBRa. By U. McCukhau. Second . 4 crW. l»crwnl^ 

Vulul raHMERCUL PBRA8B8. Wtth AL>tTcviatioit4 atvd TransUtinn. 
crown avo, la pp. . 

0AIIIB BUSBKSa OOmRSATlOIS AVD WTERVBWt With Corrrf{)oiid«,", 

— - jnvoicw, etc. In crown hvo, <>0 pp, limp fhnh . . . . IM 

V^niB-nOLISH AMD OraUSB-SFAinSH OOMMEBCIAL DICrUBABl. Hv 

G. R. Macdonald. In crown Bvo, cloth gilt, (»"ij pp. , . . , ||| 


TOtnom* VADB HECfUK Of ITAUAX COLLOQUIAL OORVEUATIOi. 

ck)th ........ 

OOiaaSOIAL ITAUAR GRAHHAR. B\ Luici Ricci. In crow, Bro, cloth ipljj 

■ERoliimE OORRESPCniDEliCE. EnRlHh'Itaiun. lu exown Bvn, cloth, ^ 
nrAuS^^BUSDBSS' LEITERR B\ A. Valcivicu. In crown Bvo, ’48 pp! . 

• MlSCELLANEOrS • 

PtAOnOAL P 0 BTUGUE 8 E GRAXMAR. liv c .V. .mil A. Ichjidano. In crown 
B v o, cK> ih, iv’ pp. VM 

m t hC A R HUt OORBESPORDOIOEi Bu^UhPorincDBM. In crown Svo, clot^ 

mS&ri, kttlUGUESE boMHEROAL OORRESPORDERCK. ' By G. k 

Macdonalu, In crown Kvo, doth, 108 pp Riit 

monORABT OF OOKHERCIAL OORRESKHfOERCE SV ERGLISB. PRER^ 
GERXAR. BPARISB. RAUAH, PORTUOUBSE. AMD BU8RIAR. Th.ni 

ReviMd Edition. In demy Bvo, rl iih, yifl pp Rit 

fBBjrOBIBB OORBESFORbEllt. By I.mil Imvim. In mnm Bvo, cloYh, 

OOaaSciAL ISRlb B URGUAGES. Beiuc abf»ut i.ijivi term* and pnrain 
• QMd in oommeroe, with their eqiuvalent-. in trench, German, Spaiit^i, and 

lUlian. Sin 3 in. by 4 l itH rp. R«t 


PITi^’S AHORTHAND 

ok« are in foolscap^vo sJl^nlm otberwue s 


All book* are in foolscap^vo sJl^nlm otberwue 

INSTRi'CTION JIOWS 

Ctnltntry Kdttirmt, “ 

lttlAI«S IBOKliiUBlftACBEQf An eleinrntBy Wf^lt wlte*'^ eMMnatnictioo ' ^ 
or dte teachinB ^ . . . / . . a . , 

gIfD«‘PnMAR*A iH OBmtR DTBACBEE** i-i- • .3. 

IBIIARI BKUtSBiMD la three Book* : Elementary. lotenMAlate, 

«.mA Advnoed . 

U 


w ' ssIps? psss 3 ?aiia^sysssrs?saie 



mu'SinmmiDBiiinMLBUoii Not. i,2«ad s . . .m 

mt IQ - rmUM ^ gBOSTHAlO) BEAOnO LESSm*’ Noi, 1. a. tnd 3 SS 

fBMAII ■RMtTHAXD OOPY BOOK! N «. x, a, 3,*and 4. An eotinly htm 
_ wrlni cc^ina the thty^r v <■( ihr ^vstcia. Kooltcap (M iti. hy 64 in.) , luA 
laORTRAIlD DRILL mRCISES. Obiun« ..... 

O OH r a iD DP PITHARB SBOBTHAirD 

PiniAJi *8 IBORTHARD U8TRUCTOR. OannlMc Instruction tn the System. Qoth 

HECOmOIART CBAirOES IN PITMAX*8 SBORmND. In erf^m 8vo ’ 
fUMMARiBS PROM ‘‘PITMAN’S SBOBTHAIID DISIBDOIOB.’* Sae. alin. 

tV4«n .... ^ 

PITMAN’S SBOBTHAND MAMOAL Cont.ur» instruction in the Interntediate Styl6, 

with iw Kin* !«■» 

Qoth 

— — 

PITMAN *8 BBORTRANDGRADUA Writ tint K Kernses in ordiniry print ior .t.'aMuo/ 
PITMAN’S SHORTHAND REPORTER. CnnUiniiig instntrtioii in the Advaximl 
Style: with jx l.Katises 


RlPORTDra EXERCISE! I!x<'ri tscs mi all the rules and contracted wmds. In 

ordiii^rv pDiit. r-.iiiitisl (or .t- 6 A*Km 

PITMAN'S SHORTHAND CATECHISM. In rrowti Svo 
PITMAN'SSBOETHANDWRITINO EXERCISES AND EXAMINATION TENTS. In 

cruwti 8 vm, U aiiU 

IXAMINAnON NOTES ON PITMAN’S SHORTHAND. }iv H. W. U. W ilson. S ^ 
bv t| III., I'lotii 

ORADd) SHORTHAND READING! 

KlMBtnUry. wiUl Key. In nown 8vo, oblmiK 

iBtmudiata, with Ray. In irowii bvu, ohiung 

SMoad S«riM . ..... ... 

Adfa noa! with Key. In rrowi ivo, oblonc ... 

GRADUATED TESTS IN PITMAN’S SHORTHAND. I!mstr.iiinc .ill tfic rub*, in the 
Iniertnru uie Stvle. In notc-tfook turui, pwiit av' (ti^ in bv in.}, with ruled 

SSIVE STUDIES IN PITMAN’S SHORTHAND. 

TALKS WITH SHORTHAND STUDWT! Bv Jahkv Hvsm .... 
CHATS ABOUT PITMAN’S SHORTHAND. By Giorc.k Hi ktcheh 
UECTOR nros ON PITMAN’S SHORTHAND. Bv J. Mtvrt .... 
PITMAN'S fflORTBAND RAPID COCRSE. Sii.w, i*rMv Simple l^esson* 

rowriiiFihf whole ot tiii> >).r>-ui and .pcciaily jilujiictl Im business purposes. In 


With AAditimI EnreuM 


nnUN’S SHORTHAND OOMMERCIAL COURSE. Spicidlly ad.ipted ur com* 

roercial »tu>!rnts Qoth 

-■ ^ _ Kyy. : Additional Exeraiea 

WHIM’S lOERaffiS IN BUSHESS SHOSTBAND. By A. Dbnjahin, I.P.! 

(Hom.i, F.C.Sp T. ^ ^ ^ 


GRAMMALOGVES AND CONTRACTIONS 
mAMMALOOUES AND OONTRACnON! Ftruvnrmsv>s .... 
rXfT POCnTIISMOP QRAMMALOQUES and CONTRACnONS OF PITMAN’S 

*' 'll'. Ill' I* cloth 

IMMAIDGUES AND CONTRACTIONS OP PITMAN’S 

J 1 < iiKOW. In Slior^und, with Key. It. crown 8vd{ 


MEMORIZE^ GRMMALOGlfe OP' PITMAN’S 

Kcl bv I>. J. (iR.Rt.i. S.7' rl ui. bv s tn. . . . . 


sLiKTIIAMI* l)iCTION\BIES« , 

naAR’snauW •no fWBTBAKn NcnoNARr. 1 crown sv *v'’,jiropp, 7'S 

5 AN’88BlnnHANDDIcnyv*m. < ’ w 8%..(;t m. bv ^1 n.), ^78 pp. Cloth S- 
Al’SPOOKkT SHORTHAND DICflON ART. K Ntti tjJI uiV>y 4} m.}. Doth S/- 
li*t BklOamtfAiSLttAHI. lu eruwn tvo^ cloth 


M iS iliS ii S 


UMmiiD noun M«n, m. 

AKD oumu.' EKMn 

mSoT^ OaalnSSSlSSrii^lNow^ Stdn. GtSTtoRuiwniiit. 

iMtl tad Wttlff. «■*■»*—« UiDTOf. 

■mCAL E8V0B9II0 JM PITIIAJI’S WBTHAND. By H. I^icuMtoN. With 
•0 liitfuducibjn aiid ot {’bt^oej'.am'. O'jtiinrv, aiid AbUrviattonk. In 

•cr nwn 8iro, cloth . % Rtt !/• 

■UREHAID OJDtt'S flUIDB. ByViNctMiI;.CoLi.iNOK, A.C t.!%. tucr^mtSwt, 


DICTATION AND SPEED PRACl’irK DOCKS 

MEOIALIIED OOREESPOJIDDfCE BOOKS. (1) Th« ClwnuMa Trad*. Itl 1h» 
PtMT Trad*, (t) TIm BoUdsat Tiada. lo oriiti otv pniit Baeb 

tRiDlunJ) DlCriTlOB BOOKS. (1) FobUoal Spaachn. (2) Stfiwm In 

ardmw pri:ii. In ciown dvn. . . . Baeb 

RinHorr*s mcnoB BOOK. incr. 6^. . r. . . . . 

KKaDU .TaD MCTSYlOll BOOKS. tN«*w S r»^t t .4inl U . • . Eaob 

eRADUATED OOMMABCIAL UfiTrEBS FOR DICTATIOR. . by n in. 
lBP(»IDra PRACTICE, lo 8v->, cinth 
PBOORB88IVB DICTATOR. 'Ihud 1 uti'>h. I .r-wt . rb.ih 
SBOSIBACT) OAMDIDATB'SOICTATIOX EXERCISES. 1. u .>wn 8\ >, cloib 
OOMMBROIAL DICTATUM AND TYPEWRlTDiG ... 

tna> TESTS AND OUXDE TO RAPID WRITDiO IN SBORTHAND. In t'Town (I VO, 
• cloth . 

flTB MINUTE SPEED TE8T1 \Nith Intioctu* ti<>n •»» A quKition ol Spt*«vl by 

Kr. UcMON III f.ri.wti l»\o (b.ih . . , 

tUHULATIVE SPELLER AND SHORTHAND VOCABULARY. Bv > tuaut I' Smtii. 

Ill <t<'wn 8\i-, papr b-aril*. . . > 

POCKET DlCTAnON BOOKS, Not. L 2, 3. aad A ^iin \n if <» Each 

SPIED TRAINING IN PmiAN’S SHORTHAND. By t 1 Mamkikir 
AORU lSZnON OF SPEED IN SHORTHAND. Hv E, A. Cork, In otilinaty prii.t. 
In crown hvo .... . . 

BROWN’S SHORT-CUTS IN SHORTHAND. »> Ccoa&i' Urowh, IM.t S. In 


THE SIENOORAPHIC EXPERT. Bv W II Bottom and W. 1-. Smart. In di^my 

8vo, cl 'tn . dP Nat 

SBOBIHAND OOMMERCm LECTER-WRITER. .Advanrcl Stvlr . I sXiT 
OinCB WORK Df SHORTHAND, ^i* ■ .....s ..l I <-«..) «ul ..th^r Inb. a 
Work r('min'K>lv ‘!i< ta; vl i" ?» i -t*'. i nl u nk'.. m llic AdvAnrrd Slvle LSi Kay 
OQHMKRCIAL CORRESPONDENCE Df SBORTHAND. In crown 5vo, rloib 
BUSOfBSS OORRESPONDENCE IN SHORTHAND. 1» the V<lvjm>d Styl *. 1 S;Kar 
TRADE CORRESPONDENCE Of SBOBTBIND. !. Advanced Stvir. 18; Kay 
HISCEUiANBOUS OORRESPONDOICE Of PITMAN'S SHORTHAND. I'lrM, 
brcoiHl, and Thud S ric> .Vivai .-d Siyl'*, wnh Keys m ordinary print. TorJi 
lo crown 8vo, obioug. I. imp cloth 

SHORTHAND BEADING BOOKS 

fai the l3«MBtaty Style. 

ABI0P*8 FABLES ... .... 

BARREADOtOS. ^^>th Kev ... 

LBAIHER*8 SHORTHAND mapm- UlutUAierL 

RIRROia TALES . ^ ■ A 

PllULB OP THE mmiSD OTBMS STORIES . . V • • 

la the iBlannadiata Btyla. W 

Pinul’S PBOROQRAPBIC READEBJia L With Key . . f . . 

BUmVER’S VOTAQE Tf U LUPUti. Bv Ioxathan Swirr. WiM Ki^. Ooth 
tUBMARINE X7 AND oIREB STOKES. Vnnstraied . 

IBB VICAR Of BSAKEPIEU). By Oliv>r |oLt>i.HrTM. lllig|ir«d. 2/B ; CIcTth 
TALES AND SKETCHES. Bv N lxviN(^ With Vjm7 IJW: Ckilh 

TALES OP ADVENTURE. By vari'w Amh'** ~ 0 

THE EUNAWKr AttSglP AN^OIHIB ITOEIBl • J • v ^ jl' 
TIE SILVEB HEXIOB. Au abridgiueiit ot l.J^, IrgraAm^I ' 

IBJWf lEADlIGS ^.^.laLUNan 

^TQIIOWQrPSAUtt. Bitala Aaftoriwl Vanton. CMh|»^ra*^. 


•sa'r,\;prsK?R pwr s pSsp ps ■? p pp? ? ? ‘ftsspptp p 


TuM flOH OIOIZI8 Ototh 

in OM or FOUR. Bv Si* a. Cohai* Dovu .... 

ffia5%%gsstosR*A^ij w..,. . t 

SumSBmISwM iillTO l^h kry .' ^'\ ' ^ 

TD UXHDDOr ILSIPT BOBUJOIW. by Washington Irvino. With Key IL 
IIP YAI WDTILI. By Wasninotom Istino. With Key 1 

AOODKKn BUnmilRADraiO. UyG. K. Ui'ckmall,A.C.I.S. (Shortband ^ 
Rditiofi), sBS pp 

8H0BTHAKD TEACHERS* BOOKS 

Hnm *i jjOirtHIjnp llA 0 HII*i HAMPBOOI. in crown Bvo, doth . 1/1 

iPMI or LBSIOIS OH raVAJf’B MOfcT HAHD. Sure 8 in. byjl in., doth |/| 

PiiMitfiOH roB A noimiD tbiobeb's sixe am. 

by li in.. cJoth IM 

A OranlbrTABT OH FiniAIHI IBDB^ By J. W. TAMxit. In loolscsp ^ 

fn SBOBIBAID. ' By k. J. ^cNamas;, M.A. In ^ 

cMwn t vo, clo th fig 

(SABf or III PBOHOaRAPBlO AXJPSABET. t» in. by In. . . ' N. 

Moniit wl »in canvas with roiJ«» ud vaniishad Rat I/I 

iSABn OH fl!niAI*8 nOBTRAID. Twrnty Utkc Charts (asm. by snln.) 

8el 7/§ 

OimAIlVlAHD 001 POUIDWOSZ> 8 DIPRMAR* 88 BORTBAllD BvH.W.B. 

W IUOH. Ill h xtisra p 8vo 21 - 

BUM! or fBOMlABD. By Sir Irmc Bithah. Fourth Edition, Revised. 

1b crowa Ivu, doth . . . < Ill S/'* 

TYPEWRITING 

BO Tf PIW. Bv Annik K. Davm IVinv 8v.. doth . IH 1 /f 

|OW WPl jE g_y)IPBW iatinO. By Mm. .Smith CUH'OH. I.ar<re post sto J/l 
RnM'l TIPSWSITBR MAROAL. Can be used with any nwchine. Sixth 

F. diU«io . Lary tmst sto. d'-^b r/. 

PmUI’l TinWRinRO EXAimi for any machine— 

On cards, /resamples, foolscap l<>lio .... f/. 

Id obkmi nole-book, for standing by the side of the machine . S- l 

^In not ebook form , in covnri . , gm 

' ttM BCTSM ARD lUTI IR TTFlWRmXO. FmJicap folia Quarter 

c loth. Third Edition, n >\ised I/I 

■OW 10 UMB TIPIWBOIRQ. By Katr Pickard, B.A. (Lond.). Croum ito*. 

cloth . . ^ rJ gif 

PlAniOAL OOQltt IR TOUCH TTFEWRima. By C. I!. Smith. Fjiglish 

Edition, revised a nd enlsrgM. Sir**, hi m. bv ii in, g/, 

PiMWCjU;i TOUCH TITBl UtrnRO CHART. Size. 30 in. by 40 in. *. R^ |/| 
miRQTOH TzPBWimB HARUAL h>r .Vos. J and 7. 10 and ii. With Exer- 

c ites an d tllustrations. Ninth Edition. Large post 4(i> Rat £/- 

SB HARUAL By A. J. SvLvr.STKR. Large post 4to i/| 

IAI 4 ^ flPtWRlBS HARUAL (Ofoop lyaltm of Tonoh Typawrittne). By 

H. Etrrrio or. Lar ge prwt 4to , 

TOU (No. io), and 

■ABLOCK TnW WRrofcl. Each, demv 8vo . . . . I1 

A TnCWRIfll^ OAH^HIK. By Mrs. Smm Cloooh. In larfe post ito Rat J/R 

w PERIODICAI^S 

WBBUIIIOOIM^ St ' dption, which ii»’'Dffin at any time, li/t per anntuB, 

V • • • Weekly M^ftypoM «L 

• Weekly 11 , by p^ 1 ) 4 . 

' ^ Mu d CautlofiM (DHtesHutf rou paftioilm a( 






